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SUMMARY 

The  World  War  marked  a  turning  point  in  the  history  of 
com  production  in  the  United  States.  Previous  to  the  World 
War  the  trend  of  corn  production  in  this  country  was  steadily 
rising.  Since  1920,  however,  it  has  declined  because  of  de- 
creases both  in  yield  and  acreage. 

From  1900  to  1920,  the  United  States'  corn  crop  averaged  68 
percent  of  the  world  crop  of  corn,  the  annual  percentages 
fluctuating  about  a  horizontal  trend.  Since  the  World  War, 
however,  the  United  States'  proportion  of  the  world  corn  crop 
has  been  declining.  The  trend  declined  to  55  percent  in  1933. 
Com  production  has  been  increasing  in  other  countries  and 
decreasing  in  the  United  States. 

Gross  and  net  exports  of  corn  from  the  United  States  have 
been  declining.  During  the  past  10  years  they  have  only  once 
(in  1928-29)  exceeded  1  percent  of  the  total  crop.  Foreign 
importers  of  com  are  buying  more  com  from  our  competitors 
and  less  from  us.  This  trend  was  clearly  evident  before  the 
AAA  reduction  program  was  instituted. 

AGRICULTURAL.  DEMAND  FOR  CORN  IN  THE 

UNITED  STATES 

During  1924-29,  86.2  percent  of  the  United  States  com  crop 
was  fed  to  livestock  on  farms. 

From  1920  to  1935,  consumption  of  corn  by  horses  and  mules 
decreased  about  180  million  bushels.  During  the  past  10  years, 
the  horse  and  mule  consumption  of  corn  has  been  cut  40  per- 
cent; it  now  takes  only  11  percent  of  the  total  corn  crop.  A 
further  decline  appears  probable  during  the  next  few  years. 

The  consumption  of  com  by  hogs  on  farms  increased  120 
million  bushels  from  1910-14  to  1924-29.  This  increase  was  the 
result  of  two  conflicting  causes.  A  marked  increase  took  place 
in  total  hog  slaughter,  but  this  was  partially  offset  by  changes 
in  hog  feeding  and  breeding  methods  that  reduced  the  per 
capita  hog  demand  for  com.  It  seems  likely  that,  in  the  fu- 
ture, hog  slaughter  will  increase  only  slowly,  or  not  at  afl, 
over  pre-1934  levels;  while  changes  in  breeding  and  feeding 
methods  are  likely  to  continue.  The  total  hog  demand  for 
corn,  therefore,  is  not  likely  to  increase  much  in  the  future; 
it  may  decrease. 

Consumption  by  cattle  on  farms  increased  80  million  bushels 
from  1910-14  to  1926-29,  because  of  increases  in  cattle  numbers 


mi.  pcplap  Also  because  of  increased  dairy  f  roductioE. 

IND'USfSIAL  OSli:AlfB  FOR  CORN'  IN  THE  UNITED  STATES 

The  congEmption  of  com  by  tbe  milled  products  industry 
('aiiiiefs  of  corn  meal,  corn  flour  and  bominy  grits)  has  been 
ieclining,  from  200  m:illion  bii.shels  before  the  war  to  100  mil- 
lion »on  lifter  the  war  and  to  40  million  (2  percent  of  the  com 
crop)  ia  1S32.  This  decfine  is  probably  permanent. 

The  consumption  of  com  by  the  com  products  industry 
(makers  of  cornstarch,  com  simp,  com  sugar  and  numerous 
by-products)  has  been  slowly  increasing,  until  now  it  accounts 
for  3  or  4  percent  of  the  com  crop.  Tapioca  from  Java  is  com- 
peting strongly  with  com  as.  a  raw  material  in  this  industry, 
both  at  home  and  abroad.  The  working  out  of  effective  meas^ 
'ures  to  meet  th»  competition  calls  for  further  research. 

Corn  sugar  has  interesting  possibilities  for  expansion.  Pres- 
ent preliminary  estimates  place  the  probable  outer  limits  of 
the  eoinsumptlou  of  com  as  a  raw  material  for  com  sugar  at 
about  75  million  bushels  (3  percent  of  the  total  production  of 
corn)  more  than  present  consumption  for  this  purpose.  Ex- 
tended research  into  fhis  question  is  needed  to  determine  how, 
and  how  closely,  these  limits  may  be  approached. 

The  cO:n8umption  of  com.  by  the  makers  of  distilled  spirits 
and  cereal  beverages  .amounted,  in  the  peak  year  (1917)  to  34 
.milMon  bushels.  'This  is  about  1.3  percent  of  the  total  crop.  A 
considerable  reduction  has  taken  place  since  then.  Expansion 
by  this  industry  following  repeal  can  probably  increase  the 
demand  for  corn  only  about  1  percent. 

POSSIBLE  NEW  USES  POR  CORN 

.Am  interesting  possible  new  use  for  com  is  opened  up  by  the 
cora-alcohol  fuel  program.  The  outer  limit  of  possible  use  for 
this  purpose  is  about  600  million  bushels  of  corn.  Two  major 
difficulties  stand  in  the  way  of  this  program:  (1)  Corn  alcohol 
at  the  plant  costs  several  times  as  much  per  gallon  as  straight 
gasoline^  at  the  reflnery,  and  it  is  doubtful  whether  consumers 
would  :pay  the  extra  2  or  3  cents  a  gaEon  needed  for  a  10  per- 
cent blend,  unless  they  were  coerced  by  some  form  of  tax;  (2) 
other  products  besides  com  would  probably  be  used  in  some 
meisure  unless  their  use  were  legally  prohibited  or  made  diffi- 
cult Further  research  is.  required  here  also. 
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THE  AGRICULTURAL  AND  INDUSTRIAL 

DEMAND  FOR  CORN* 

By  GwmnBY  SHHPHiiiiDj  .JOHN  X  DAtTON  and  X  H.  Buchanan 

Corn  is  the  most  important  crop  in  the  United  States ;  it 
leads  all  other  crops  in  acreage,  production  and  value.''  In  the 
eentral  section  of  the  Middlewest,  particularly,  corn  holds  a 
pre-eminent  place,  because  it  dominates  the  cropping  system 
and  is  the  chief  feed  for  hogs  and  beef  cattle  and  a  major  ele- 
ment in  the  ration  of  dairy  cows. 

It  is  not  certain,  however,  that  com  in  the  future  will  main- 
tain as  important  a  position  in  the  United  States  as  it  has  in 
the  past.  The  trend  of  United  States'  corn  production  reached 
its  peak  15  years  ago,  in  1920.  The  downward  trend  since  then 
was  clearly  evident  before  the  AAA  corn-hog  reduction  pro- 
gram was  instituted;  it  has,  of  course,  been  accentuated  by 
that  program,  These  changes  in  corn  production  are  shown 
in  fig.  1  and  table  1. 

The  decrease  in  corn  production  since  1920  is  the  result  of  : 
(1)  A  decline  in  the  trend  of  corn  yield  per  acre,  and  (2)  a 
decrease  in  com  ■mrme». 

The  decline  in  the  trend  of  yield  per  acre  is  partly  the  re- 
sult of  a  series  of  poor  seasons  in  recent  years,  contrasted  with 
the  effect  of  a  series  of  good  seasons  in  the  early  1920 's.»  This 

■Project  3fl0  of  tlie  Iowa  Afrlcoltiiral  Bxperimmt  Station. 
"The  ranking  of  the  major  crops,  for  the  period  from  1931  to  1933,  foUowi: 
(data  for  1034  are  not  used  because  of  the  abnormal  drouth  in  1934.) 
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•Tit  decline  in  yield  may  have  been  partly  because  of  the  shift  in  corn 
aenaflt  northwest,  or  because  of  a  decline  In  soil  fertility  in  the  established 
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'He  1.  'OntM.  Stetut^  «<ini  pfodncttoii.  yield  ani  .tcratf^,  1870  to  1034. 


iecMne  is  ahmm  in,  tie  central  section  of  fig.  1.  If  weather 
condition  return  to  normal  during  the  next  few  years,  a  part 
of  the  decline  in  corn  production  may  prove  to  have  been  only 
temporary.  But  the  lower  section  of  fig.  1  shows  that  com 
luneiif©  has  also  changed.  The  fi,gure  shows  that  'the  trend  of 
corn  acreage,  which  rose  steadily  froa  1870  to  1910,  remained 
horiaontal  at  ahont  im  million  acres  from  1910  to  1920.  It 
shows  further  that  in  1931  and  1932,  farmers  expanded  their 
com  acreage  in  a  desperate  attempt  to  meet  the  depression. 
By  1933,  however,  corn  acreage  fell  ofp  sharply,  and  the  AAA 
production  control"  program^  instituted  in  1934  caused  a  fur- 
ther drastic  decline  to  87  miffion  acres  in  1934,  followed  by  a 
partial  'recovery  to  '96  million  acres  in  1935.  The  trend  of  com 
acreage,  .after  'remaining  horizontal  for  more  than  20  years,  has 
now  "stepped  down,"  temporarily  at  least,  to  a  lower  level 
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The  decline  in  com  acreage,  yield  and  production  that  has 
occurred  during  the  past  two  decades  may  he  only  temporary. 
Corn  production  in  the  future  may  hold  at  about  its  present 
level.  It  is  even  conceivable  that  the  upward  trend  from  the 
€5vil  War  to  the  World  War  will  be  resumed.  On  the  other 
hand,  it  is  possible  that  the  downward  trend  since  the  war  is 
the  beginning  of  a  long  decline  that  wiE  continue  in  the  future, 
80  that  com  wiE  gradually  become  less  important  in  American 
agriculture.  If  we  regard  com  production  as  an  industry,  like 
the  textile  or  the  coal  industry,  we  may  ponder  the  words  of 
the  author  of  a  recent  study  of  production  trends  of  industries 
in  the  United  States  since  1870,  He  points  out  that  ''There 
seems  no  warrant  for  the  common  notion  that  industries  grow 
until  they  approadmate  some  maximum  size  and  then  maintain 
a  stationary  position  indefinitely  ....  once  an  industry  has 
ceased  to  advance,  it  soon  begins  to  decline."* 


« A.  F.  Bvms,  "ProiOfllon  Trends  In  the  ITnllecl  States  Since  1S70,"  Natlouil 
Bufeaa  of  aeonomic  ICetean*li.  IflM.  p.  xix. 


THE  FUTURE  OF  CORN  PRODUCTION 

It  m  a.  mtttsr  of  vital  eoiicerii  to  the  Com  Belt,  therefore,  to 
aseertain  as  aeeiirately  as.  po^ssiMe  whether  com  production  in 
the  fiiture  is^  likely  to  inerease,  to  remain  eonstant,,  or  to  de- 
crease. This  question  cals  for  a  study  of  two  groups  of  forces, 
those  that  affect  the  demand  for  corn,  and  those  that  affect  the 
snpply  of  it  On  the  demand  side,  for  example,  corn  produc- 
tion in  the  future  may  increase  or  decrease  in  response  to  an 
increase  or  decrease  in  the  number  of  horses  consuming  com, 
or  hecause  of  a  change  in.  the  demand  for  pork  or  lard,  or  a 
change  in  the  efficiency  of  hogs  or  cattle  as  converters  of  grain 
into  meat,  or  because  of  a  change  in  the  industrial  demand  for 
com.  On  the  supply  side,  corn  production  may  increase  be- 
eauae  of  a  wide  adoption  of  high-yielding  hybrid  corn,  or  the 
breeding  up  of  early  maturing  drouth  resisting  varieties  of 
com.  adapted  to  northwest  central  states,  and  sO'  on ;  or  it  may 
decrease  because  of  soil  erosion  in  some  areas,  which  would 
necessitate^'  a  reduction  in.  com  acreage. 

The  presint  'buletiii  deals  mainly  with  the  demand  side  of 
the  (luestion;  a  later  bulletin  wiU  deal  with  the  supply  .side. 
Th.e  first  part^  of  the  present  buletin.  deals  briefiy  with,  the  com. 
situation  as  it  stands  today.  The  second  part  deals  in.  detail 
with  the  present  and  prospective  demand  for  com,  taking  up 
first  the  agricultural  demand,  and.  then  the  industrial  demand. 

:ijet  'US  fi.rst  determine  the  position  of  the  United  States  as  a 
corn  producer  with  respect  to  the  rest  of  the  world,  and  then 
investigate  her  position  .in  world  trade  in  corn. 


BKliATIVK  IllPORTAliCSfii  OF  mTrm  tTNVTWth  STATBS  AS  A 

PROBUCBR  OF  CORN 

For  the  period  1S28-29  to  the  average  world,  pro- 

duction of  com  was  eBtim.ated  at  4.3  biUion  bushels.  The  aver- 
age production,  of  com  in  the  United  States  during  this  period 
was  nearly  2.6  billion  bushels.  This  is  59  percent — ^roughly 
three-fifths — of  the  total  world  production.  The  United  States, 
therefore,  produced  more  com  than  all  the  other  countries  of 
the  world  put  together. 

The  com  production  data  by  countries  lor  the  past  few 
years  are  shown  in.  table       ThM  table  shows  that  com  pro-^ 

•Tte jrw  lili'  If  oinlftti.  'iMcumte  of  ttt  'ifwtli  tm  'tlial  'ftar. 
•17AII.A.  'TtsrlMMik,  IfMH,  f  p.  417-ttll.. 
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TABLl  a-PEOBUCTION  OF  C30RN  IN  THE  PRINCIPAL  PEODIJCING 

•COTOTailS— 1928-29  TO  1982-88 


Country 


Hutad^Statit. ............... . . ... ........ 

Afsfsutiufti.  .....•>.......•..•.....•.• 

Rumania.  -.  — 

Brazil*   .  

Russia  

Yiigo-Slavia. ..   

Iffjy  , .  ............. 

.;ftMitli  Africa    

limand  Madufs    

Britiali  India —  

Mexico  

Hungaiy.   

Bulfiim.........  — . ...  — 

S^Mun  . ......................... . 

Other  oontriee  (Exeliidiiit  Runia) . 


Prodiietion 

Percent  of 

(miliim  bu.) 

world  total 

2.567 

59.3 

nils 

7.0 

204 

4.7 

188 

4.4 

134 

3.1 

137 

3.2 

96 

2.2 

80 

1.9 

73 

1.7 

72 

1.7 

70 

1.6 

66 

1.5 

33 

0.8 

26 

0.6 

19 

0.4 

2S6 

5.9 

4,314 

100.0 

*8  year  average  1928-81. 
Source:  U.  S.  D.  A.  Yearbook,  1934,  pp.  417-419.  with  revisions  from  the  U.  S.  D.  A. 
Bureau  of  Agricultural  Economics.  1984  Revised  Estimates  of  Com  Acreaga, 
Production  and  Yield,  and  Dec.  1984  U.  S.  D.  A.  Crop  Report. 

duction  in  the  United  States  averages  between  2.5  and  2.6 
biUion  bushels,  while  in  Argentina,  the  next  largest  producer, 
it  averages  about  300  million  bushels.  It  is  evident  that  as  a 
corn  producer  the  United  States  outranks  Argentina,  the  next 
most  important  corn  producing  country,  8  or  9  times  to  one.^ 

Since  the  World  War,  the  United  States  has  been  losing 
some  of  its  world  leadership  as  a  corn  producer.  Table  3,  re- 
produced graphically  in  fig.  2,  shows  that  from  1900  to  1920,  the 
United  States  corn  crop  averaged  68  percent  of  the  world  crop, 
fluctuating  from  59.9  to  73.4  percent.  Over  this  period  of 
years  the  trend  of  the  percentage  which  the  United  States 
crop  constituted  of  the  world  crop  ran  horizontal. 

Since  the  war,  however,  the  trend  of  the  percentage  has  been 
declining.  During  the  years  1928-29  to  1932-33,  as  shown  in 
table  3,  the  percentage  averaged  59.3.  A  low  point  of  52.8 
percent  was  touched  in  1930-31,  largely  because  of  the  poor 
crop  in  the  United  States  that  year.  The  figure  for  the  most 
recent  year,  1933-34,  was  58.0  percent.  Looking  at  fig.  %  one 
can  see  that  whereas  before  the  war  most  of  the  data  ranged 


TThe  ratio  between  the  corn  acreages  in  the  two  countries  li  about  10  to  1, 
because  yields  per  acre  in  the  Argentine  run  about  10  percent  higher  than 
yields  in  the  United  States.  Yields  fluctuate  very  violently  in  Argentina  from 
year  to  year,  chiefly  because  of  the  extreme  fluctuations  in  the  rainfall.  See 
WMtbeck,,.  B.  H.,  aai  Wacli,  V.  C.  BteOBonilc  Oeof  ruphy.  1830.  pp.  mi-m 


TABLE  S— UNITED  STATES  AND  WORLD  OOilf  FRODUCiTIQN 

(1»000.000  bus.) 


liPW'     '11*      J'    jjllln       3k  All 

'IiI'IIIIIMS  'IIIIMi^^ 

Woridf 

IVWDt  01 

world  produelioD 

t'ilMi-nt 

mm* 

37W 

71.0 

IfiOl— 112 

;ttt  tt*  •••••■••••»■•  •  •  •  •  »  •  -  • «  «  ••  •  •'•■<•  •  •  •  •  • .   •  a 

i.7.ii 

'M.9 

•-•*••*•••.•*,«•««,•,.,, « 

S77i 

AMik  Jl  idB 

SMI 

7S..S 

lyfln-IM 

zZjTi     •  •  •  ■  .•..••I  

8SM 

07.8 

IfllM— OS 

3663 

78.4 

aiii. 

4109 

71.0 

1907^  ' "*  

4230 

'T'l  *  7 

^jrrf  ••'•*•••*•■•••-•»•••...».•*.•#...*.....,. 

'MM 

17.7 

"TJJT                             •  »  .  • . . .  .  ...        ......  .  . .  ,  ,  , , 

3111 

Mil 

if  4 

'WW  t  W 

«*  '  '  " '  *' ' "  *  *  *  *  * "              ■•  •  •  *  ••*»...»...■..■. 

Mil 

SMS 

mm  m 

vm.m 

isit 

4110 

M'  8 

101 1—1 « 

■••»■»  »*»  i  

Mil' 

8M8 

'MJ 

IWl-ll...    

4271 

lili-ii' ' ' "  " 

2373 

3770 

illl'*l 
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MM 

4041 

M:.'5 

.............. 

izsi^ 55"  •  *  ■  *  * "  *  *                  » .......... . .. . .. . . .. 

MM 

41M 

'87.8 

rzrZ  Tl  *  ■•*••-.••■.-..»................,,.. 

MM 

3635 

4HI'.  f 

mi  7— 111 

IMIO  im ■*"••-•••*•••■•-•■••..•................... 

'WHIM 

4021 

'71.8 

•HfS'^iz  

Mil 

3517 

M.4 

.i»t»-a©    

mh 

4105 

11111-21 

MM 

87J 

iMi-a" "■■ ■  

4170 

70.8 

3  J**"**-  •■           .. . » 

WK 

4043 

67.0 

'tSSjlSi'* ' '  * ' " ' ' "'  *  *  *  '■'***••*■*'*•'•*••"■••••*•«•'.. 

:M7S' 

4M7 

Ml 

jjjjj'  S'  ***•**•*•■"■••'*•"••■*■"•*•••••*•..  

'jttffi 

3M7 

59.4 

ii5?~?5'*  

Mil' 

4517 

63.2 

lSSI§-27 

M7S' 

4376 

58.9 

IMT-ii: 

*5&<  S"  *""'■*  ., . , 

mn 

4M1 

•"PwHWilWlilP  «  «<      #  «<  *  la  'NW  •  m  Hc  ii  •  <«■  tf'  m  *  ■u-  m  m  *i  •  #  *  Hi  ■  ih.  >  h  m  a  *  •  u  •  ■      .  . 

3711 

4224 

64 .3 

twit-iim   

IS86 

4318 

M.7 

I'mn-^'i                        -  •  i          i.  .«■*  - 

MM 
M67 
3907 

3IM' 

3tNM 
4387 
47M 
MM 

62.8 
68.5 
61.3 
M.I 

iiSToil  * '  *'  * '"'           •  "'  •■•*•.-•*«*•-■••■-•■•■«•••*••.•■•• 
i^oT^^  •••■"■••••*■••"■•■"•■•■••••«■••-♦••*•••*••.••*• 

•'•di*'"  'WW  •    *    4         H>    «   •  ■        «i  ■  .H    «|.  M<  m    *    Hi  •  %  «i    •        *    1.1  ■    ..    M.  m    m         Mi    .    i.    lU    .    .    .    >  - 

'■LiPVPIR'                 •    «*  I"    •    Ml  Ml  *        Ml  «■  H    •  •    t    P  Ml    Ml    M'  Ml        M|.  Ml  .*         Ml        w    Ml  «  *    •  Ml  *   «.  Ml  W  *    Ml  * 

•SctImmI.  fk^iw  CiifB.  AiMt*..  FfwIwHtai  anil  ¥W<i  U.  a.  D.  A^  lllnn.  report, 
t'CSdnptitai  tiy  wlMlltiitliiff  MmlmA  II.  S.  'data,  in  place  of  1984  Yearbook  Ftsures. 


between  65  imi,  percent,  during  the  past  5  years  they 
.raii,ge  between  SI  ini  «  percent— a  decline  of  a  full  10  pO'ints. 

.Figure  2  shows  that  world  production  of  corn  has  remained 
roughly  constant  during  the  past  20  years ;  the  decline  in  the 
relative  position  of  th.e  'United  States  has  been  the  result  of  a 
decline  in  the  production  of  corn  in  the  United  States  and  a 
compensating  increase  in  other  countries. 

In  which  other  countries  has  the  recent  increase  in  com  pro- 
duction taken  place!  Tible  4  and  ig.  Z  .show  that  the  principal. 
increaS'CS'  in  recent  yearS'  have  occurred  in  the  Argentine,  Rus- 
sia, Itum.ania  and  Yugoslavia." 

0MITED  STATBS  EXPORTS  AND  IMPORTS  OF  CORM 

..  Before  discussing  the  bearing  of  these  changes  in  'Corn.  pro- 
duction upon  com  producers  in  the  United  'States,  we.  need  to 
consider  not  only  world  corn  production,  but  also  international 
trade  .in  com.. 


*UAD.A,  irflafli'Milc.  1834,  pp.  418*41i. 


mm  *o«.  ow.  snOT'ioii  '**•• 
'Mff.  2.  United  Statei  and  wmM  production  of  corn,  Ism-M  to  Ii33-M. 

From  1928-29  to  1932-33,  annual  corn  exports  of  the  leading 
surplus  producing  countries,  including  corn  meal  in  terms  of 
grain,  were  estimated  at  326  million  bushels,  8  percent  of  total 
world  corn  production.  Preliminary  figures  for  1932-33  place 
total  exports  at  349  million  bushels,  about  half  that  of  wheat." 

Corn  exports  from  the  United  States,  never  very  large,  now 
constitute  only  an  insignificant  part  of  the  total  corn  crop — ^a 
small  fraction  of  1  percent.  The  decline  during  recent  yeaai  li 
shown  in  the  tabulation  of  the  United  States'  exports  and  im- 
ports in  table  5. 

In  1925-26  to  1929-30  the  United  States  ranked  third  in  the 
world  as  a  corn  exporting  country ;  in  1931-32  it  had  dropped 
to  eighth  place  and  in  1932-33,  to  fifth  place.^® 

COMPETITION  BETWEEN  THE  UNITED  STATES  AND 

ARGENTINA 

Cotoparative  figures  for  the  5-year  period  1929-30  to  1933-34 
show  that  while  the  United.  States  produced  over  'Cight  times 

•Average  wkett  exports,  1925-20  to  1M9-30,  were  800  million  bushels.  Pre- 
liminary estimates  for  1032-33  wex>e  028  million  busliels.  jWbeat,  including 
ionr,  in  terms  of  grain,  for  all  exporting  countries).  U.  6.  B.  A.  Yearbook  of 
Agriculture,  1934,  pp.  400  and  422. 

"  Data  in  tills  and  next  few  paragraplis  from  U  S.  D.  A.  ¥«arliiNik,  1084. 


TABLE  4>-cosN  pKODucTioN  IN  siuccTiD.  OTinrmm 

(1000  bu.) 


Country 

1909-14 

1921-26 

1929-30 

1930-31 

1931-32 

1932-33 

1933-34 

1034^5 

Biuuuitt  

Bnifl  

191,698 
101.000 

227.39» 

iiOviil 

177,338 
109.399 
91.344 
94.793 
I8JI8 
84,882 

280, 617 
111,410 
178,878 
I63.28fi 
118.838 
99,622 
70.631 
57,824 

419.661 
177.940 
200,140 
136,393 
105.015 
117,560 
55.395 
54.200 

299,329 
247,638 

263,765 
235,930 

246,000 
185,000 

433.000* 
189.000 

Ynji^SUiTui., 
Russia  

W.O0O 
86,000 
W,676 

m,3«2 

126,000 
181.092 
77,000 
60,000 
84.000 

189,666 
135.000 
119,000 
96,000 
78.000 

144,000 
189.000 
102,000 
71.000 
76.«10 

203.000 

Italy   

Bungary. .......... 

Mflsloo ............ 

126.000 
83,000 
67.000 

Source:  1909-14—1934  TwlMMik,  Pase  417 

1921-26— 1984  YearlMMik,  Wmm  418-419 
It2»-J0— 1088  Yearbook.  Pagw  llM8t 
1010-81—1984  Yearbook.  PaM  4tS«4li 
lfil-82— 1934  Yearbook,  PagM  41W1I 
1911.83—1934  Yearbook.  Pa«w  418^1i 
1988-84—1934  Yearbook.  Pasea  418-419 

li84-afi— Fordtm  Cmm  mmA  .Ifwfcita,,  MmeA  11,.  1:185.  p.  249. 
•Preliminai^., 

as  mmk  com  as  her  elosest  rival,  Argentina,  the  latter  out- 
rankecl  tie  United  States  40  to  1  as  a  corn-exporting  country. 
Dnring  tliis  period  slightly  over  70  pepcent  of  the  world  trade 
in  corn  originated  in  Argentina,  and  hep  exports  of  corn 
equalled  8S  percent  of  her  production. 

WMle  the  corn  exports  of  the  United  States  have  declined 
in  recent  years,  those  of  Argentina,  the  leading  exporting  na- 
tion, have  increased.  They  rose  from  an  average  of  220  million 
bnshels  during  the  period  1925-26  to  1929-30  to  nearly  387 
mOlion  bushels  in  1931-32.  In  1932-33,  owing  to  a  short  crop, 
exports  of  mm  from  Apge^ntina  fel  to  only  207  million  bushels. 

TAIM  i— TOUTED  STATES  EXPORTS  AND  IMPOSTS  OF  COKlf» 
(Includins;  corn  meal  in  terms  of  Krain) 


 llily  I  to . Jiiw  WH 

AfVMt 

ti9MI:totMI-ii   

];9M-li^  to' 1908-00...  

IHi-li  to  Jf  13-14  

1914-15  to  If  18-10.  

lfl9-20'to^ll«-M   „. 

J '(JlSMS!''"*lSSft  »  m-  m  K  ■  ■  «  .w  Hi  41  a  ■  «  ■  a.  «i  ■       •<  w  iin  ■<  a  a 

ini-ar.    ■ 

li'(MB'i3^'''''H^^      *  W  *  4.        *  li  .Hi   Hi  lii        a    ii  ■  illi    ii'  iM  <ll    a    B.  1*1    m.    m,  ai 

liis^if...   

inMi.....   

198(H1  , ,  

19M-«.  

1982^13  

IIIES***^^  *■•»•••••*■-■*•«*.  IP iK , 


Bipirli' 

Iniporti 

Percent  of 

(1000  bu.) 

U.  S.  crop 

(1000  bu.) 

111.454 

4.5 

17 

77.867 

2.8 

68 

41.409 

1.6 

2.600 

'46,882 

1.7 

77,871 

2.7 

1,828 

24.788' 

0.9 

687 

10.819 

0.8 

1.098 

10.409' 

f.7 

5.468 

1.5 

410 

10.' 270 

0.4 

407 

3.317 

0.2 

1,747 

3.960 

0.2 

886' 

8.775 

0.3 

195 

4.965 

0.2 

144 

■^l«T**'¥»!f'»  »•  <'!<•  'I»t4         tmu  FcmMbb  Gram  ami  Markata. 


.1921-2* 
Avcrag* 


»30-3l  I93Z-33    033-34  I934-J5 


FIf.  3.  Corn  production  In  leading  corn  producing  countries  for  pre-war  and 
post-war  periods,  and  annually  since  1929-30. 

In  1933-34,  Argentina  exports  were  218  million  bushels.  In 
1934-35,  however,  a  record  crop  was  harvested,  and  exports 
from  it  wUl  undoubtedly  be  great.  The  trend  of  Argentina's 

exports  appears  to  be  upward.^^ 

Shipments  from  Argentina,  in  the  main,  are  consigned  to  the 
feed  deficit  countries  of  southern  Europe,  the  non-corn  produc- 

"  These  comparisons  are  based  upon  tlie  following  data  talcen  from  U.  S.  D. 
A.  Yearbooks  1934,  pp.  418-422,  and  1933,  p.  435  with  some  revisions  given  in 
Foreign  Crops  and  Markets  March  11,  193.'),  pp.  248  and  2r)7,  and  United  States 
O'eneral  Crop  Eeport,  Deiaeniber  1034'.  U.  B.  D.  A.  Bureau  of  Agricultural  Hco- 
nomlci. 

CORN  PRODUCTION 
(Thousand  bushels) 


United  States 

Argentina 

1929-30  ,    

2.535.386 
2.065,273 
2,588,509 
2,906,873 
2.351,658 

280.617 
419.661 
299.329 
263.765 
246.000 

1930-81  ,,  

1931-32  

1932-33  

EXPORTS  OF  CORN 
('Thousand  bushels) 

Total  of 
principal  ex- 
pwttng  ofNintriflB 

United  States 

Argentina 

1929-30    

274. 4£5 
375,356 
488.231 
352,615 
272,307 

10.281 
3,317 
3.969 
8.775 
4,965 

168,585 
274.014 
386.849 
206.902 
218.542 

1980-31  

1931-32  

1932-33...  

8€2 


mg  emmtrim  of  noFtlcrn  Europe,  and  laglaiid,  .Furtliep,  m 
spite  of  an  existing  25  cents  per  bushel  duty  on  com.  liinpirts 
iMto  the  United  States,  some  Argentina  shipments  enter  the 
'United  States  along  the  Paciic  coast  and  go  to  some  of  the  New 
lliigland  states.  The  demand  for  this  com  originates  prin- 
cipally  .from  the  highly  commercialiied  :poiiltry  induKtries,  lo- 
cated in  these  areas  hecaiiie  of  closenesS'  to  market  rather  than 
to  feed,  supply.*"' 

OTHER.  CORN  EXPOOTINO  COUMTRIES 

Argentina,  we  have  seen,  exports  over'W  percent  of  her  corn 
orop.  Other  coiintri«  rank  considerably  lower  in  the  percent- 
age exported.  South  Africa,  from  1.925-26  to  1931-32,  shipped 
abont  25  percent  of  her  corn  abroad,  mainly  to  the  United 
^Kingdom.  Bwring  the  same  period,  Rumania,  Bulgaria,  Yugo- 
slavia and  Hungary  shipped  about  20,  16,  12  and  5  percent  of 
their  respective  co.m.  crops  to  the  adjacent  central  and  south- 
ern .liiropean  ielcit  com.  areas. 

colli  IMPORTING  COUNTRIES 

Corn  is  a  staple  in  the  diet  of  the  southern  European  coun- 
tries, where  it  is  called  "polenta,"  .A  considerable  part  of 
our  com  exports  haa  been  Aipped  to  these  countries  in  the 
past. 


'«^:Fwiiiiiliiii,tid,  illTcKiicefl.  In  the  economic  .structure  of  tlie  Unitecl  States 
iSM.^SS£SL^  tlie  wide  ««piirltr,,ta  the  iil.ti,ui«te  ai^'tiSrS- 
lifi/^l^^'S'tBP^  ®*  'PlM«|t  of  tte  co,rii  crop  of  tlie 

2»*ie^  Sktes^^^  cora  Is  exportei,  in.  tlie  main.  In.  &e  form, 

•f  pork  pro^uctis.  Alttoufl  Argentina  poaaesses  a  conaideraMe  area  which 
la  witurallF  adapted  to  corn  rrowiuf,  there  are  several  reasons  why  she  Is  a 
com  eyportlnip  country,  chief  of  which  are:  (1)  The  country  is  too  sparsely 
MfiilaM  to  consume  mwsli  #f  her  prodnctiott  ..al  home,  (2)  livestock  there  is 
2r2!S.i  ?f '31.^2 J*""'^^  *?  I«  «l«tivel.y  undeveloped. 


.....  :«njill  Itnl  lioliera' producing  and  feeding  their  own  ll«8tock,"ao'  cominon 
fld'i!lJl**l!?*a  «0fP««tIvel J  few  In  Argentina,  where'moat  nf  the 
farming  Is  done  by  ahort-term  tenants  on  landed  eatatea.  whose  insecure 
tenure  diacomragea  animal  production. 

The  greater  proportion  of  Argentina  corn  is  iint  corn,  which  is  harder  and 
has  .a^  Tower  m.ols:iure  'Content  -fias  the  com.mon  dent  varieties  grown  in  the 
United  Stales.  Becau«  of  these  'properties,  Argentina  com  la  less  affecteil'  by 
tie  changing  condltlona  encountered  on  long  ocean  hauls  than  the  American 
S^'Sv  F'**  stand  ocean  shipment  across  the  equator,  while  dent  corn  would 
m  Ilkew  to  go  out  of  condition  becanae  of  the  moisture  and  heat  encountered 
•1  the  trip.  Another  advantage  la  the  fact  that  transportation  costs  In  Argen- 
tlttft  are^lesa,  iMeauae  of  the  shorter  haul  from  the  surplus  prodndiiK  uSSSba 
aeaboard^  polnte.  9Ua  Is  important,  especially  in  timea  of  low  piteSi  fW 
■ttaBBp#rtnti^^^  CMta  make  up  a  very  large  part  of  the  ulti.mate  iSiKg"prlS 
paatly,  the  small,  hard  kernel  of  Argentina's  flint  com  Is  considered  superior 
to  the  Americaji  corn  for  n«^^  feeling  In  some  parts  of  Europe  and  on  the 
Pacific  coast  of_the  United  States.  Wmt  these  reasons,  Argentina  la  in  a  more 
faMfa.blii:  ^eompetiUire  position  than  tha  Uiiited  fltatea  lo  m  a  large^  corn  export 
niinneaa. 

For  a  fuller  dlscuwion.  .see^  Sehnlts.,  Theodore  W...  ''The  Tariffs  on  Barley,. 
Oats  and  Com,"  „  Tariff  teeearch  Committee.  Madison.  Wisconsin,  im  See 
also  JeffersOTi.  Iftiflt.  "Peopllnj'  of  the  Argentine  Pampa."  mitbeck.  R.  H., 

JgJJ}gW«        C«m,mercW  Cteography,**  ites,  pp.  100-110,  teftered  to  by 


In  the  group  of  northern  European  countries,  Denmark  and 
the  Irish  Free  State  hold  a  conspicuous  place  as  importers  of 
corn.  These  countries  are  both  serious  competitors  in  our  for- 
eign pork  and  pork  products  trade.  In  this  group  are  also 
Great  Britain  and  Germany,  which  are  important  foreign  con- 
sumers of  our  pork  and  pork  products.  Presumably,  the  larger 
proportion  of  the  imports  of  corn  by  northern  European 
countries  is  being  fed  to  hogs. 

Corn  imports  by  the  normally  deficit  corn  producing  coun- 
tries, Italy,  France,  Giechoslovakia  and  Austria,*^  in  1931-32 
were  more  than,  double  those  of  1925-26.  .Spain  and  Canada 
were  the  only  countries  that  decreased  their  imports.  In  the 
non-corn  producing  countries,  with  the  exception  of  Germany, 
the  trend  of  imports  is  also  upward. 

This  situation  can  be  summarized  by  saying  that  foreign 
corn  consuming  countries  are  increasing  their  imports  of  corn, 
at  the  same  time  that  our  exports  of  com  are  decreasing  to 
the  vanishing  point.  Our  corn  producing  competitors  are  slow- 
ly displacing  us  in  the  international  corn  market***  This  trend 
was  clearly  evident  before  the  AAA.  Foreign  importers  of 
corn  are  increasing  their  imports,  but  they  are  buying  more 
from  our  competitors  and  less  from  us. 

UTILIZATION  OF  THE  CORN  ACREAGE 

Let  us  now  consider  in  some  detail  the  utilization  of  the  com 
crop  in  the  United  States. 

Not  all  of  the  com  in  the  United  States  is  harvested  for 
grain.  Of  the  average  acreage  for  the  two  years  1932-33,  4.1 
percent  was  cut  for  silage,  9.1  percent  was  ** hogged  down" 
or  used  for  forage,  and  the  remainder,  86.8  percent,  was  har- 
vested for  grain.*** 

A  considerable  variation  in  the  amount  of  corn  acreage  used 
for  the  above  purposes  is  found  in  the  different  sections  of  the 
country.  In  the  Corn  Belt  states,  where  hog  production  is 
concentrated,  about  11.9  percent  of  the  crop  is  '  ■  hogged  down,  ** 

"TlieB«  paragraplif  mre  btied  upon  a  diart  and  statlsttut  Mven  in  Le  Mais 
Dans  Le  Commerce  Mondial.  Institute  Intesnational  D'AffBiiilliire,  Rome,  1&32, 
pp.  41-2. 

*•  TMb  is  not  because  we  are  finding  It  more  aiirantageons  to  export  our  corn 
in  the  form  of  pork  and  pork  products,  for  our  exports  of  pork  and  pork  prod- 
ucts luiTe  also  been  decreasing. 

M  The  calculations  in  this  section  are  made  from  data  given  in  U.  S.  D.  A. 
Statistical  Bulletin  28,  Corn  Statistics,  January,  1930;  Yearbook  of  1«32,  Board 
of  Trade.  Chicago;  U.  S.  D.  A.  Yearbook  of  Agriculture,  1934. 
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48  percent  is  cut  for  silage,  md  about  83.3  percent  is  harvested 
for  grain.  In  tlie  ismy  states  of  New  England  and  the  Pacific 
northwest,  and  lilso  Wiic^mflin,  from  15  to  50  percent  of  the 
corn  crop  m  mi  lor  silage,  thont  10  to  50  percent  is  "hogged- 
down, ' and  the  halanee  is  harvested  for  .grain.  In  the  ionthern 
stales  practieally  al.  of  the  crop  .is  harTCsted  for  grain. 

If OVBMENT  OP  CORN  HARVESTED  FOR  GRAIN 

The  average  amount  of  corn  harvested  for  grain  in  the  United 
States  during  the  5-pear  period,  1929  to  1933,  was  about  2.2 
billion  buaheb.  Eighty  percent  of  this  amount,  or  1.76  billion 
bushels,  was  consumed  'directly  on  the  fa^rms^  .in  the  counties 
where  grown.  The  balance,  equivalent  to  about  450  million 
bushels,  was  shipped  out  of  the  county  where  grown ;  this  fig- 
we  includes  the  shipments  of  eom  (about  240  million  bush.els) 
which  were  consigned  to  the  comliereial  gram  markets* 

Betaied  figures  m  to  the  destination  of  the  corn  shipped 
out  of  the  county  where  .grown  are  difficult  to  obtain.  One 
source  of  information  quotes  the  Department  of  Agriculture 
as  having  reported  that:  **59.3  percent  of  this  shipped  corn 
moved  east,  8.4  .percent  west,  9.S  percent  .north  and  22  percent 
south."** 

Th.e  amount  of  corn  which  leaves  the  farm  depends  upon 
several  factors,  'Chiefly:  (1)  The  size  of  the  crop  and  the  price 
of  com,  (2)  the  numbers  of  livestock  being  fed,  and  (3)  the 
crop  conditions  of  the  cattle  feeders  and  dairymen  in  the  corn 
deficit  areas.  The  latter,  especiany,  is  one  of  the  determining 
.inanenoes  governing  corn  receipts  m  me  comm.e.rciai  gram. 

KKew.  in.  a  year  oi  co,mparaiiveiy  normal  crops  m  im 
surplus  com  areas  and  short  crops  in  the  deficit  corn  areas, 
receipillkt  the  primary  markets  are  likely  to  be  small;  ship- 
ments to  the  deficit  corn  areas,  in  such  instances,  are  more 
commonly  han.dl.ed  by  the  local  grain  dealers  and  elevators  di- 
rect." 

CHANGES  IN  CONSUMPTION  OF  CORN.  1910-14  TO  1926-29 
The  average  consumption  of  corn  by  the  various  outlets  for 
this  crop,  for  the  periods,  1910  to  1914,  and  1924  to  1929,  is 
given  in  table  6.  The  data  are  shown  graphically  in  fig.  4. 

*Wi«t  Bmbim  «f  M»tlon*s  Corn  Crop  I  Ohio  Farmer,  IV-156,  Feb  6,  1920. 

"'.Btntlw,  B..  C.  **Tim  Mmemmt  of  Iowa's  Comiiiercla.l  Corn  and  Oats,"  and 
*^nm  Beilliiatioii  of  l#ira*a  Comnerdal  Corn."  Iowa  Aft.  Wxj^,  Sla.  B'ial.e, 
;ni  and  MB,,  .reflpeettvelf . 


2SS' 


1910-1914 


Uses  of  Corn 

1924- 


AV.  PRODUCTION 

2,614,000^000  BUS. 


AV.  PRODUCTION 

2t§IO.OOOpOOO  BUS. 


J.  4.   The  uses  of  com. 

These  estimates,  prepared  by  the  Bureau  of  Agricultural 

Economics,  are  the  latest  comprehensive  estimates  available. 
The  authors  nrged  the  bureau  to  extend  its  estimates  to  include 
the  period  1930  to  1934,  without  success,  and  were  forced  to 
abandon  an  attempt  to  do  it  themselves  because  of  lack  of  time 
and  data.  The  estimates  for  some  sectors  of  the  demand  are 
brought  up  to  date  by  the  authors  later  in  this  bulletin,  but 
data  for  some  are  lacking. 

TABLE  6— CORN  UTILIZATION:  if  10-14  AND  1924-29 


Uses 


LiTeetoolc  on  farmB: 
HocMi  ttQil  nrnki.  — 

OftttlOa  I  '  • 

Slieep  

Poultry  

LiTestoek  NOT  on  farms  . . . 
Inilaitriat  voA  ooniiMniii 

Sxpti'^  • .  ■  • 

Pani'liM  on  fsmii  — . . . . 

Po^  llOQil.  *•»..«««*.***.. 


Thoufland 
head 


24,733 
57,259 
53,300 
43.447 


1910-1914 

MUion 
iniflieb 

Peroent 
of  crop 

Tfaouflaiid 
head 

455 
4M 

963 
26 
235 
183 
235 

AA 

31 
18 

17.4 
16.2 
36.8 
1.0 
9.0 
7.0 
9  0 
1.7 
12 
7 

21,514 
60.172 
58,410 
41,878 

•  •  •    >•  « 

*  >r  •  •  •  • 

«■«•«• 
«  m        *  * 

2,614 

li 

0.0 

1924-1920 


Milfion 
buihela 


362 
505 
1,065 

26 
270 

65 
2^ 

26 
18 


2,610 


Permk 
of  crop 


13.9 
19.3 
41.6 

1.0 
10.4 

2.5 

S  .'8 
.8 

1.0 
.7 


100.0 


Allowance  made  for  com  out  for  silase,  hogged  down.  Or  used  for  forai«. 
Source:  U.  S.  D.  A.  Bureau  of  Agricultural  monomlCB. 
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According  to  tli©  data  in,  tic  preecding  taMc,  86  J  pewcnt  of 
llie  total  ■com  crop  wag^  fed  to  tie  vapions,  elasses^  of  livestock 
on  fami  during  tie  period  1924-29. 

Marked  clianges  took  place  between  the  two  periods  in  rela- 
tive conenmption  of  corn  by  the  different  groups  of  livestock. 
The  average  crop,  it  will  be  noted,  was  approximately  the  same 
for  both  periods,  bnt  consnmption  by  horses  and  mnlcs  on  farms 
declined  from  17.4  percent  in  1910-14  to  13.9  in  1924-29,  while 
that  of  livestock  not  on  farms  declined  from  7.0  percent  in 
1910-14  to  2.5  in  1924-29.  On  the  other  hand,  cattle,  hogs  and 
poultry  showed  increases  in  consumption.  In  other  words, 
horses  and  mules  on  farms  consumed  about  20  percent  less  corn 
,in  1924-29  than  in  1910-14;  livestock  not  on  farms  consumed 
67  percent  less  and  cattle,  hogs,  and  poultry  showed  increased 
•consumption  of  19,  13  and  15  percent,,  respectively. 

THE  AGSICULTURAL  DEMAMB  FOfi  CORM 

One  of  the  major  reasons  for  the  changes  in  corn  consump- 
tion from  1910-14  to  1924-29  is  changes  in  the  numbers  of  the 
various  kinds  of  livestock  in  the  United  States.  These  changes 
are  shown  in  ig.  5.  The  situation  for  each  kind  of  livestock  is 
discussed  in  turn  in  the  following  sections.  The  discussion  is 
somewhat  brief,  since  it  is  given  in  some  detail  in  an  earlier 
pubication"  which  is  here  brought  up  to  date. 

HORSES  AMD  MULES 
A  drastic  reduction  has  taken  place  in  the  numbers  of  horses 

and  mules  in  the  United  States  since  the  World  War.  The  net 
reduction  in  the  amount  of  corn  fomerly  consumed  by  this 
class  of  stock,  since  1920,  (if  the  same  per  capita  consumption 
of  corn  by  horses  and  mules  is  assumed  for  1935  as  for  the  pe- 
riod 1924-29)  amounts  to  slightly  over  180  million  bushels.** 

»«i|epli€fd:,  Gepmtm,  Tie  BucMar  Kov«ii«iit  of  Cam  Prlcet,  Iowa  Agr.  ll»p. 
Sta.,  Kes.  MmL.  MM,.  WSL 

^iZ^^^\?ff^Jf**^^'^t^^r^'''^  followa:  Awafe  conimptlon  of  corn. 

1IB4-29  £aWe  g.  MLT^^U***"         Average  nrnnber  of  Iiopmi  mii  niulea  on 

farma,  l«ai-»,  21,514,000.  Per  capita  consumption  of  corn   li.8  bwibeti. 

ISatlmiitod  Il«en««e'  Im  Com  Consumption 

'H'«a«a  ami!  mmlm  on  farnia  1020   2S,748,'000 

Boriifli  and  mules  not  on  f^rms,  1920.  ..    2,064^0fX) 

Total  —   .    .   27.832  000 

Boraea  and  mules  on  farms  Jan.  1,  MKi.    lCi22,000^  *  " 

Horaea  and  mules  not  on  farms*  IWO  (lateat  available)   mooo 

Total  «...   'MM  000 

Total  decrease  In  horses  nnd^Biiilea    10.835  000 

Decrease  In  corn  consumption  #  lfl.8  lim.  per  head   182.028!000 

Tlie  data  In  tlilt  footnote  are  taken  from  U.  S.  D.  A.  Yearbook  of  Airrtctiltiire 


267 


UVEST'OCK  NUMBERS 


HOGS  ALL  CATTLE       yiLit   COWS     SWCPf  tAMBS    MOESCS  i  MUXg, 

Ftf .  8-  Number  of  animals  on  farms  as  of  Jan.  1,  l»ao  to  ISM. 

Horses  and  mules  now  consume  only  11  percent  of  the  corn 
crop,  when  formerly  (just  before  the  war)  they  took  17.4  per- 
cent. That  is,  the  horse  and  mule  demand  for  com  during  the 
past  20  years  has  been  cut  40  percent. 

The  decline  in  the  number  of  horses  and  mules  is  the  result, 
chiefly,  of  the  substitution  of  motor  power  for  animal  power, 
which  was  given  a  great  impetus  by  the  World  War.  While 
farm  purchases  of  mechanized  equipment  have  declined  during 
the  past  2  or  3  years,  this  decline  can  be  attributed  to  the  ill- 
effects  which  the  depression  has  had  upon  farm  income,  rather 
than  to  the  lack  of  potential  demand  for  this  kind  of  equip- 
ment. The  number  of  tractors  on  farms,  according  to  census 
flfurcs,  increased  2.5  times  from  1920  to  1930,  to  a  total  of  920,- 
000  for  the  latter  years;  truck  numbers  increased  about  5.5 
times,  to  a  total  of  900,386  in  1930. 

This  substitution  of  mechanical  power  for  animal  power  has 
not  yet  reached  its  limits,  but  it  is  beginning  to  approach  them. 
The  decline  in  the  number  of  horses  and  mules  appears  now  to 
be  slowing  down.  '*In  the  case  of  horses  the  decrease  from 
Jan.  1, 1934,  to  Jan.  1, 1935,  was  only  about  1  percent  and  was 
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tie  imiillest  decrease  in  any  year  since  horse  numbers  began  to 
decline  about  20'  years  ago.  The  percentage  decrease  in  the 
nnmber  of  horses  2  years  old  and  over  wm  about  the  same  m 
in  other  .recent  years,  bnt  there  was  a  sharp  increase  in.  colt 
raising  in,  ,1983  and  1934.  The  nnmber  of  colts  under  1  year 
old  Jan.  1, 1935  (colts  raised  in  1934),  of  692,000  head,  was  27 
percent  larger  than  a  year  earlier  and  57  percent  larger  than 
on  Jan.  1,  1931,  and  the  largest  number  since  1922.  The  nnm- 
ber of  .mules  and  mule  co.lts  decreased  about  3  percent  between 
Jan.  1,  1934,  and  Jan..  1,  1935.  Although  there  was  some  in- 
crease in  the  number  of  mule  colts  raised  in  1934  over  1933,  this 
increase  w,as  less  m.arked  than  with  horse  colts,''"® 

HOGS 

.Increase  in  Domestic  Slaughter 

.K.gu.re  5  shows  that  corn  consumption  by  hogs  on  .farms  in- 
creased from.  963  million  bushek  during  the  pre-war  period, 
1910-14,  to  1,085  million  bushels  in  the  period  .1924-29.  This 
.is  an  increase  of  .13  percent. 

The  reasons  for  the  increase  are  (1)  the  roughly  10  percent 
increase  in  numbers  of  hogs  on  farms  fmm  1910-14  to  1924-29, 
(2)  the  increase  of  33  percent  in  the  nnmber  of  hogs  slaugh- 
tered, over  the  same  period.  Along  with  these  increases  in 
hog  numbers,  however,  have  gone  'Changes  in  feed  rations— the 
more 'extensive  use  of  protein  supplements,  of  barley  and  some-' 
other  graim.  in  place  of  com,  the  deveIopm.ent  of  more  rapidly 
maturing  breeds  of  hogs,  and  the  increase  in  the  number  of  niirs 
saved  per  litter.  These  changes  have  reduced  the  per  capita 
demand  of  hogs  .for  corn,  so  that  the  mcrease  in  total  hog  de- 
mand for  corn  is  not  as  great  as  the  increase  in  hog  slaughter. 

It  is  difficult  to  make  accurate  estimates  of  the  precise  effect 
of  these  clianges  on  the  total  hog  demand  for  com,  particularly 
since  the  begi,nning  of  the  depression  in  1929,  which  has  greatly 
affected  price  relatioMhips  between  hop  and  hog  feeds  and 
between  hog  feeds  themselves.  Intensive  .research  into  this 
section  of  the  demand  for  corn  is  required.  Pending  such  re- 
search,  we  can  only  point  outihat  if  hog  slaughter  fails  to  .in- 
crease above  1924-29  levels  (and  at  present,  owing  to  the  AAA 
program  and  the  1934  drouth,  hog  slaughter  is  substantially  be- 
low those  levels)  the  decrease  in  per  capita  hog  demand  for 

Afrlcti.l.ti.r«l.  8lti«ti#B.  Mivcli.  1,  mik  Yoimm  1%  No.  8.  WaiMn*. 
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com  which  is  likely  to  continue  in  the  future  will  decrease  the 
total  hog  demand  for  corn. 

CATTLB 

Consumption  of  corn  by  cattle  was  estimated  in  1910-14  at 
424  million  bushels  per  year ;  in  1924-29  it  was  505  million  bush- 
els, an  increase  of  81  million  bushels,  or  19  percent  (see  table 
5).  Numbers  of  cattle  on  farms  for  these  periods  were  57,259,- 
000  and  60,172,000,  respectively;  reduced  to  a  per  capita  basis, 
corn  consumption  was  7.4  and  8.4  bushels,  respectively. 

Part  of  the  increased  corn  coiisumption  for  1924-29  as  com- 
pared with  that  of  1910-14  is  therefore  explained  by  the  in- 
crease in  cattle  numbers.  But  since  the  per  capita  cattle  con- 
sumption of  corn  increased  also,  there  must  have  been  other 
factors  operating  as  weE.  One  of  these  factors  may  well  be 
Idne  increased  mEk  production  per  cow  during  the  period  1924- 
89.  Although  there  was  relatively  Ittle  change  in  the  milk  cow 
numbers  during  these  years,  milk  production  per  cow  increased 
fiom  2,903  pounds  in  1924  to  4,426  pounds  in  1929.** 

This  increase  in  milk  production  per  cow  resulted  from  im- 
provements in  care  and  management,  and  from  more  intensive 
feedinir. 

POULTRY 

The  consumption  of  com  by  poultry  increased  from  9  percent 
of  the  total  crop  in  1910-14  to  10.4  percent  of  the  crop  in  1924- 
29.  Apparently,  there  has  been  little  increase  since  1926 ;  the 
number  of  chickens  on  farms  since  1926  has  fluctuated  closely 
about  450  million. 

SHEEP 

^e  consumption  of  corn  by  sheep  for  the  periods  1910-14  and 
1921-29  shows  no  change,  although  the  number  of  sheep  on 
farms  in  the  latter  period  was  slightly  below  that  of  1910-14. 
The  amount  of  corn  for  both  periods  was  estimated  at  26  mE- 
Mon  bushels,  or  about  1  percent  of  the  total  corn  crop. 

Sheep  production,  following  a  period  of  9  years  of  expansion 
in  numbers,  (from  1924  to  1932  inclusive),  is  now  declining. 
The  data  in  the  preceding  paragraph  indicate,  however,  that 
changes  in  sheep  numbers  cause  very  little  change  in  the  total 

:iir 

»  Number  of  dairy  cows  in  1924,  22,288,000;  in  1020,  2t,890.000.  The  Mgiieit 
number  for  the  period  was  In  1925,  22,505,000;  the  lowest  number  was  in  1028, 
22»129,000.  U.  S.  D.  A.  Yearbook  of  Agriculture,  1983,  p.  634.  Figures  on  milk 
production  obtained  from  the  pamphlet,  "The  Agriciiltiir|l  Situation,'*  Butecii 
Of  Agricultural  Dcoraoniicai  H.  S.  D.  A*  Vol.  18^  No.     llaf 1034^,  p. 
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ooiMmiiiptiim  ■©!  com,  mam  alccp  cotmhidic  a  very  smaE  j^is 
mmUm  of  'tko  total  ewip. 

CyriilS,  CHANGES  :IM  THS  AORICULTURAL  BKHJUf B 

FOX:  CORM' 

'fw&  mmH.  agrwultural  outlets  for  com,  remain  to  be  dm- 
euwed:  The  amoimt  of  corn  consumed  hy  families  on  farms  and 
that  used  for  soei  pnrposes.  The  combined  corn  consumption 
by  these  outlets  amounts  to  about  1.5  percent  of  the  crop. 

In  1910-14  lamilies  on  farms  consumed  .31  million  bushels 
of  corn;  for  the  period  1924-20  this  figure  dropped  to  26  mMlion 
bushels,  a  decline  of  about  16  percent.  In  keeping  with  this 
changing  dletaigc  Ikabits  of  the  American  people,  the  corn  con- 
sumed by  families  on  the  farm  wHl,  undoubtedly,  show  a  fur- 
ther decline  in  the  coming  years.** 

The  amounts  of  com  used  for  seed  purposes  during  the  two 
periods  under  consideration  were  identical— about  18  million 
bushels.  Future  requirements  wiE  depend,  of  course,  upon  the 
trend  of  com  production.  Present  indications  point  to  some 
declne  in  acreage;  changes  in  the  .amount  of  seed  employed, 
"however,  'wil,  be  neglgible. 

TUB  INDUSTRIAL  BBIIAMD  FOR  CORN 

About  7  percent  of  the  total  United  States  corn  crop  is  used 
im  industrial  purposes ;  it  is  ground  or  otherwise  processed  in 
corn  products  factories  and  made  into  cornstarch,  com  simp, 
com  sugar,  com  meal,  hominy,  breakfast  foods,  industrial  alco- 
hol, and  a  number  of  by-products. 

An  idea  of  the  relative  importance  of  the  industrial  demand 
for  com  may  he  gained  hy  coiiiaring  it  with  some  of  the  sec- 
'tions^  of  the  agricultural  demand.  Since  the  industrial  demand 
takes  aliout  7  percent  of  the  com,  crop,  it  is^  two-thirds  m  im- 
portant w  the  demand  for  feeding  to^  horses  and  mules,  which 
now  tales  about  11  percent  of  the  crop.  It  is  roughly  equal 
to  one-third  of  the  demand  for  feeding  to  cattle.  And  it  is 
nearly  •equal  to  the  lard  section  of  the  hog  demand  for  com, 
since  tie  total  hog  demand  takes  between  40  and  46  percent  of 
the  com.  croR  and  lard  represents  about  one-fifth  of  the  value 
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BPFBCT  OF  CHAMOBS  IN  INDUSTRIAL  CONSUMPTIOlf 

OF  CORN 

The  statement  is  often  made  that  the  com  which  flows  through 
the  channels  of  trade,  even  though  it  is  less  than  10  percent  of 
the  total  production  of  corn,  sets  the  price  for  the  entire  crop. 
The  further  opinion  is  sometimes  added  that  if  a  new  industrial 
use  for  com  were  discovered,  which  would  use  up  say  5  percent 
of  the  total  crop,  that  would  increase  the  industrial  demand 
50  percent,  and  that  in  turn  would  raise  the  price  of  corn  50 
percent.^* 

This  view  is  not  home  out  by  the  facts.  Statistical  studies 
have  shown  that  the  chief  factors  determining  the  price  of  corn 
are :  (1)  The  demand  for  meat,  which  is  refiected  in  the  num- 
bers of  livestock  (which  consume  over  85  percent  of  the  com 
crop)  and  the  prices  of  livestock,  and  (2)  the  size  of  the  total 
United  States  corn  crop.**  There  is  no  statistical  indication 
that  the  apount  of  corn  which  passes  through  the  markets  is 
an  important  price  determining  factor. 

An  increase  in  industrial  demand  which  opened  up  a  new 
outlet  for  5  percent  of  the  total  production  of  corn  would  have 
the  same  effect  on  prices  as  an  equal  increase  in  demand  com- 
ing from  any  other  source — ^increased  number  of  hogs,  or  cat- 
tle, or  horses  and  mules,  on  the  farm  or  off.  The  statistics  in- 
dicate that  an  increase  in  consumption  equal  to  5  percent  of 
the  total  crop,  from  whatever  source,  would  raise  the  farm  price 
of  corn  about  8  percent.  This  is  well  worth  going  after,  of 
course.  But  we  should  not  delude  ourselves  into  thinking  that 
if  the  5  percent  increase  came  from  some  new  industrial  outlet, 
it  would  raise  prices  50  percent.  It  would  raise  them  only  8 
percent.  Our  energies  will  be  better  directed  if  we  focus  our 
attention  on  this  more  modest  gain. 

THE  MILLED  PRODUCTS  OR  "DRY-PROCESS-  INDUSTRY 

The  industrial  demand  for  corn  originates  from  three  chief 
sources:  (1)  The  milled  products  industry,  (2)  the  com  prod- 
ucts refining  industry,  and  (3)  the  manufacturers  of  industrial 
alcohol,  distilled  spirits  and  cereal  beverages.  We  shall  discuss 
these  sources  of  industrial  demand  in  the  order  given. 

»  Bee  Moines  Register,  Aug.  25,  1932.   Editorial  Page. 

»•  Shailierct.  Oeofrey.  Annual  fluctuations  in  the  price  of  corn.   Iowa  Agr. 

lixp.  m,,  Bmi.  m  wm. 


The  mffled  products  or  "dry-process"  industry  embraces  the 
maaufactiirers  of  the  various  cereal  foods.  The  industry  gets 
its  name  from  the  fact  that  it  grinds  or  mills  corn  in  a  dry  con- 
dition. The  chief  products  manufatured  from  com  in  this  in- 
dustry are  four  in  number— iaked  hominy  and  hominy  grits, 
corn  meal,  corn  flour  and  com  breakfast  foods.^'" 

In  the  manufacture  of  these  products,  the  hull  and  germ  of 
the  com"  are  irst  removed.  The  rest  of  the  corn,  the  starchy 
body  of  the  seed,  is  then  coarsely  crushed  and  screened.  The 
very  coarse  Particles  are  sold  as  flaked  hominy ;  when  more 
finely  ground  they  im  sold  as  hominy  grits.  When  the  grind- 
ing process  is  carried  still  further,  the  product  becomes  com 
meal,  and  flnally,  corn  flour. 

D'ecfMse  in  Consimption  of  Com  by  Milled  Products 

Industry 

The  number  of  bushels  of  corn  consumed  by  this  industry,  at 
periodic  intervals  from,  1899  to  1S31,  is  shown  in  table  7  and 
fig.  8. 


TABM  I—AIKWIIT  OF  OOBN  GBOTOTO  BT  THE  WLUSD-PmODlJCTS 

INDUSTRlf 


ImO' 

mu, . 


mi. 


I.l<  * «  #  •  I 


ThoiMUMli  of  biufaeb 


IM.i»t 
209,281« 
18O,110> 

lujm* 
m,m* 

105,355* 
92,693» 
87.453» 
53.002^ 


'iiiii 


**i  M«inif«tii«8.  Vol.  X,  p.  411. 
Mamrfi^Wfw.  Vol.  X.  pp.  111-112. 
'Statiiitical  AlMtract  of  Imfted  States,  1925. 
•Statistical  Mttnct  of  United  States,  1981,  p.  747. 
^Statistical  Abstract  of  United  States,  1988,  p.  6S1. 

V  No^""*™"       KMM«ly.  Mttwtor  of  BMreli,  Com  indiiatries  Beaefmh 

foundation.  Mew  York  City. 

Figure  S. shows  that  before  the  war,  the  milled  products  in- 
dustry used  about  2W  million  bushels  of  com  annually.  This 
was  about  8  percent  of  an  average  United  States  corn  crop. 
After  the  war,  the  annual  consumption  of  com  by  the  milled 

mJlS^^  J'!®»^f*'»^  foodi—corn  iftkes.  for  example-.iif«  considered  as  bdiig 
•epiMte  from  me  milled  products  Industry  in  tie  Census  of  Manufacturers. 
For  present  piifposes.  however,  this  com  food  product  can  be  dlscussei  under 

Slfie  ^"''i  »^1"»K  establlsliments  also  produce  corn  breakfast 

foods  as  seconitfjr'  products. 

#i.Tti*f?5'"  kernel  conalsts  #f  tiree  part*,  (a)  tbe  outer  coTerlng,  or  hull; 
■m  tie  HQiosiiera.  or  sluclij  body  of  tlw  aeed ;  (c)  tbe  embrj%  or  f erm. 


i 


l-Jig      1921      1923      1925     J927      1929     Wl  1993 


1599    I909  I9K 

m  tm.  mm.  swiom 
'Wtg,  6.  Amount  of  corn  frown  by  milled  products  Industry. 

products  industry  declined  to  about  100  million  bushels.  Dur- 
ing the  recent  depression,  consumption  declined  further,  to  40 
million  bushels.  This  is  about  2  percent  of  an  average  United 
States  corn  crop. 

The  downward  trend  in  corn  consumption  by  this  industry 
has  been  very  pronounced,  especially  since  the  close  of  the 
World  War.  It  is,  in  the  main,  the  result  of  a  shift  in  human 
dietary  habits  from  the  starchy  type  of  foods  to  those  richer  in 
protein.  This  shift  in  turn  has  resulted  chiefly  from  the  declin- 
ing proportion  of  our  population  that  is  engaged  in  muscular 
work,  and  from  the  rise  in  the  standard  of  living  of  certain 
groups,  particularly  of  negroes  who  have  come  north  since  the 
World  War.  In  addition,  the  exports  of  milled  corn  products 
have  substantially  declined.^^ 

The  dietary  changes  which  have  reduced  the  consumption  of 
milled  corn  products  in  the  past  are  likely  to  persist  and  in 
fact  to  carry  on  further  in  the  future.  There  will  probably  be 
some  recovery  from  the  low  levels  of  consumption  of  milled 
corn  products  during  the  recent  depression,  but  it  seems  likely 
that  the  general  trend  of  the  consumption  of  com  by  the  milled 
products  industry  in  the  future  will  be  downward. 


statistical  Abstract.  1933,  p.  43a 


WIS. 

IxMxmm  In  Comsiimptioii,  'Cif  Corn,  Br eaMast  Foods 
fie  coiiiiiiiiptioii  of  one  somewliat  minor  milled  corn  product, 
corn  breaMagI  foods— corn  flakes,  etc.— has  been  increasing  in 
recent  years,  in  contrast  with  the  general  downward  trend.  Cen- 
mm  ignres  for  the  production  of  com  breakfast  foods  were 
taken  separately  for  the  flrst  time  in  1§25 ;  production  has^  in- 
creased from,  250^  milKon  pounds  then  to  385  million  pounds  in 
1931.  No  estimate  is  given  in  the  census  reports  as  to  the  corn 
ef  ui¥alent8  of  these  flgures.  The  Bureau  of  Agricultural  Eco- 
nomics, however,  estimates  that  one  bushel  of  com  is  converted, 
on  the  average,  into  21  pounds  of  eom  breakfast  foods.  This: 
m,eam  that  12  million,  bu8h,els  of  com  were  made  ,into  corn 
breakfast  foods  in  1925,  and  18  nallion  bushels  in  1931.  The 
liercentage  increase  is  great,  and  further  increases  are  likely 
to  take  ;:'|||||ee ;  but  the  amounts  ,involved  are  comparatively 

mm 

.fffli,||.t,i|,T 

Nrt  Effect  of  Dlotaiy  Changes,  on  Com,  Consiiinpti,on 

It  baS'  sometimes  been  suggested  that  a  campaign  should  be 
started  to  increase  the  consumption  of  the  milled  com  products 
in  the  average  American  diet,  with  the  object  of  increasing  the 
demand  for  corn.  Such  a  campaign,  however,  would  be  work- 
,ing  against  the  trend,  and  even  if  successful  would  result  only 
in  the  displacement  of  some  other  food  product  from  the  aver- 
age menu.  This  is  clearly  brought  out  by  the  Department  of 
Agriculture  in  a  study  of  changes  in  the  consumption  of  food 
products  per  person,  ,from,  1909  to  1981.  This  study  shows  that 
while  there  has  bien  a  decline  in  the  per  capita  consumption  of 
■all  cereal  products,  at  the  same  time,  increases  in  the  consump- 
tion of  other  food  products,  principally  fruits,  vegetables,  sugar, 
m,eat  and  dairy  products,  have  offset  these  declines,  so  that 
Ittle  or  no  change  has  oocurred  in  the  total  per  capita,  food 
consumption.'* 

On  the  whole,  m  one  authority  states,"*  the  shift  from  the 
direct  consumption  of  corn  in  the  form  of  com  meal,  com  flour, 
etc.,  .should  not  be  looked  upon 'by  the  Com  Belt  farm,er  with 
regret.  The  mcrease  in  the  consumption  of  meat  apd  ,<|airy 

ScoBoiBle  Bmm  f#r  tlie  Atflctt,Itii,riil  Adjutnieiit  Act,"  IMedilMr. 

ml^I  l^?*?*'!*  of  Afrtctltmrtl  iMiiomlcs.  Wa«Mmft»B..  -11.  ^t.  Wk^ 

m€  Am.  f.  «,!, 
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products  has  provided  an  outlet  for  considerably  more  com 
than  would  have  been  the  case  if  the  population  had  continued 
to  consume  this  grain  in  its  various  direct  preparations. 

THE  CORM  PRODUCTS  REFINING  OR  "WIT-PROCESS- 

INDUSTRY 

The  second  important  industrial  outlet  for  corn  listed  above 
is  the  com  products  refining  or  wet-process'*  industry,  so 
called  because  it  steeps  corn  in  water  before  grinding  it. 

The  chief  products  of  this  industry  are  cornstarch,  corn 
sirup  and  com  sugar.  There  are  numerous  by-products.  The 
industry  offers  a  fertile  field  for  expansion  of  the  present  com- 
mercial and  industrial  uses  for  corn.  It  is  the  research  chemist 
and  engineer  who  have  been  largely  responsible  for  the  devel- 
opment here,  and  there  are  good  prospects  for  further  discov* 
eries  by  the  men  in  these  two  fields. 

A  brief  historical  sketch  of  the  development  of  the  corn 
products  industry  will  provide  a  background  for  a  study  of 
the  industry  today  and  its  prospects  for  the  future. 

Historical  Development  of  the  Com  Products  Refining 

Industry 

Cornstarch  was  the  flrst  product  manufactured  from  corn. 
About  75  years  ago  one  Thomas  Kingsford  established  a  plant 
at  Oswego,  N.  Y.  The  enterprise  proved  profitable,  and  within 
a  comparatively  short  time  others  were  attracted  to  this  field. 
Increasing  competition  drove  the  cornstarch  manufacturers  to 
convert  tL  wiTe  products  remaining  after  the  extraction  of 
the  starch  into  useful  by-products.  The  recovery  of  gluten 
was  an  example  of  this.  Originally,  the  gluten  was  colected 
in  a  wet  condition  and  sold  to  local  farmers  for  feeding  pur- 
poses. Eventually,  as  the  output  of  cornstarch  increased,  the 
local  outlets  for  the  wet  gluten  feed  became  unable  to*  absorb 
the  increasing  quantities  of  this  by-product.  This  led  to  drying 
the  gluten  feed,  to  permit  shipping  it  to  distant  points.  In  a 
similar  manner,  the  hull  of  the  com  was  transformed  from 
a  waste  product  to  a  valuable  by-product  and  sold  as  corn 
bran.  Later,  through  the  application  of  chemical  research,  the 
manufacture  of  com  sirup  was  started.  In  time,  the  next  im- 
portant  step  in  the  industrial  utilization  of  corn,  the  recovery 
of  the  germ  which  yields  com  oil,  was  undertaken. 


Mff.  7.  Producta  made  from.  con. 

Pment  Status  of  tl»  Corn  Frodticts  'Refining'  Industry 

Comsttrcli  :is  stiE  tlie  cMef  product  manufactured  from  com. 
it  is  not  on! J  a  food  product,  but  is  also  used  in  manufacturing 
proeesses  in,  a  considerable  number  of  industries.  Further,  it  is 
tie  raw  material  for  anotber  series  of  manufactured  products' 
known  as  corn  derivatives,  namely  com  simp,  com  sugar  and 
dextrin.  Some  idea  of  the  number  of  products  that  are  now 
being  extracted  from  corn  in  the  refining  processes  can  be  ob- 
'tained  from  the  aceompanying  chart,  fig.  7. 

ConsnnptiiM,  ^of  Cora  by  'the  Cora  Products  Refining  Industry' 

The  annnal  com  grindings  of  the  corn  products  industry, 
for  the  period  1921-34,  inclusive,  are  given  in  table  8.  The 
average  consumption  of  corn  by  the  corn  products  refining  in- 
dlitry,  expressed  in  percentage  of  the  average  total  corn  crop 
for  1:921-33,  amounts  to  2,83  .percent.  This,  constitutes  about 
one-third,  of  the  primary  market  receipts  of  com. 

Table  9  shows  that  the  corn  products  industry  is  very  sensi- 
tive to  economic  eonditions.  In  fig.  8,  total  grindings  for  the 
year  1921  to  1983  art  plotted  against  an  ,index  of  total  national 
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TABLl  8— ANNUAli  COKN  GRINDINGS  OF  CORN  PRODUCTS  INDUSTRY 

1921  TO  1938 


'Twu* 


1922 
1923 
1924 

inss 

1926 
1927 
1928 
1929 
1980 

ill 

1983 
1834 


Total  corn 
■rindinp  in 
uiouiiuidB  dt 


58 
66 
66 
75 
70 
12 
85 
86 
86 
75 
66 
61 
75 
65 


,518 
.854 
.160 
.344 
,263 
,221 
,554 
,924 
.619 
,659 
,857 
,580 
.118 
.8S2« 


Total  corn 
crop  U.  S.  in 
thoiisaadfl  of 


2.928,442 
2.707.306 
2,875.292 
2.298.071 
2,853.083 
2,574.511 
2,677,671 
2.714,535 
2,535,546 
2,065.273 
2.588,509 
2,906.873 
2,351.658 
1.380.718» 


Corn  grindings 
in  percent  of 
U.  8.  crop 


2.0 
2.4 
2.3 
3.3 
2.5 
3.2 
3.2 
3.2 
3.4 
3.7 
2.6 
2.1 
3.2 
4.8 


Prisniy  iiteiv 
ket  receipts 
of  corn  in 

thouRandH  of 
buflfaeb* 


349,378 
380,032 
273,130 
278,522 
226,381 
236,478 
245.184 
336.838 
266.944 
250.556 
174.000 
150.230 
254.529 


Com  grindingi 

percent  of 
primary  nuur^ 
Itflt  rooupli. 


16.7 
IT.i 
24.2 
27.1 
31.0 
34.8 
34.9 
25.8 
32.4 
30.2 
38.4 
41.0 
29.6 


^Fiffures  supplied  by  the  Com  Industries  Research  Foundation,  New  York. 
*United  States  General  Crop  Report,  Dec.  1934 — ^U.  S.  D.  A.  Bureau  of  Art,  Be, 
"Chicago  Board  of  Trade  Yearbook,  1934.  p.  162  ;  1924,  p.  122  :  1983.  p.  91. 
'Survey  of  Current  Business.  Mar.  1935,  p.  40. 
*Crops  uid  Harlcets,  U.  S.  D.  A..  Dec.  1934.  p.  467. 


income  for  this  period,  showing  a  relatively  close  positive  re- 
lationship, except  for  the  year  1933.  It  is  not  easy  to  account 
for  the  residuals  (that  is,  for  the  deviations  of  the  dots  from 
the  curved  line)  in  fig.  8  ;  neither  the  price  of  com  nor  the  mm 
of  the  corn  crop  serves  to  explain  them. 

The  annual  distrihution  of  the  products  of  the  corn  refining 
industry  for  the  period  1924  to  1934  is  shown  in  table  10  and 
fig.  9.  The  different  products  are  discussed  separately  below. 


TABLE  9— €ORM  GRWDnfGS  AND  NATIOHAL  INCOlill  1921.1984 


O0111  pindings^' 

Natioiiat  Iiie(H# 

Thouaand 

I%eeDl  of 

Million 

Pttvent  of 

Tew 

biulielB 

*21-*33  sfenife 

dollara 

'21-*88  af«i|t 

1021    

58,fiOS 

78.8 

55,430 

fl4*]. 

1922 ....... 

66,854 

90  0 

57,926 

87.9 

1923  

■  «i>a««*i»«*ii'*a  '•«'••'«>■«'> 

86,160 

89.1 

65,949 

100.1 

78.344 

106.2 

68,461 

103.9 

1925  

m.268 

100.5 

73,007 

110.9 

82,221 

110.7 

113.8 

IflflSW  *>•*««■» 

i  .*•>«,•'>*••  w          P  ««  i          1''  • 

88,854 

115.2 

76.007 

115.4 

88,924 

117.0 

77,291 

117  3 

IftSISSI « •**'•«» 

86,619 

116.6 

79,702 

120.9 

l{|IQtO* 

•  ■««>■  ■•■•i>>»B«i>i>««Wi>»>*'>' 

78.659 

101.8 

72,890 

110.6 

It  •«•..•■ 

66,867 

90.0 

60.790 

92.3 

1992  

61,580 

83.1 

47,900 

72.7 

1983  

75,118 

101.1 

46.030 

69.9 

18S4  

65.852* 

I  84.5 

51.920 

78.8 

^Figures  supplied  by  Corn  Industries  Research  Foundation.  New  Yorlc 

'U.  S.  D.  A.  Bureau  of  Agr.  Be.,  The  Affricultiiral  Situation,  Feb.  1986.  p.  6.  Their 

1984  fiffure  is  estimated. 
'"Survey  ,of  Current  Basi.nes8,"  Mar.  1986.  p.  40. 
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wO'OMIMrCII 

It  wil  be  obserred  from  ig,  §  that  the  trend  in  corMtarch 
proinetion  from  1927  to  1932  was  downward.  An  increase  of 
about  200  million  pounds  was  recorded  for  1933,  but  this  level 
is  stiU  below  that  of  earlier  years.  Production  for  1934  amount- 
ed  to  667  million  pounds,  distributed  by  trades  as^  shown  in 
tiiMe  10. 

The  decline  in  the  production  of  cornstarch  appears  to  be 
caused  by  (a)  reduced  industrial  demand  resulting  from  re- 
duced industrial  activity,  as  shown  in  fig.  8,  (b)  a  reduction  in 
exports  of  cornstarch,  as  shown  in  table  12  later  in  this  section, 
and  (e)  increasing  competition  from  imported  starches,  also 
shO'Wn.  in  table  12. 

Exports,  of  cornstarch  during  the  past  year  (1984)  amounted 
to  less  than  one-fourth  of  the  1921-30  average.  From  present 
indications,  this  decline  may  continue  in  the  future.  In  the 
April,  1933,  issue  of  "Food  Industries,"  a  trade  magazine,  it 
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TABLB  10— PB0DUC3TS  OF  THE  COEN  REFINING  INDUSTRY 


Corn  sirup 
uninized 

(inillioaB  of 
pnuiiis) 

Comstareh 

(millioDi  of 
pouods) 

Comsugsr 

(millions  of 
poimds} 

Dextrin 

(millions  of 
pouods) 

IIM  

1,190 
1,060 
1,109 
1,065 
1,107 
1 1  xn 

1,026 
929 
7911 

1,001 

877 
799 
836 
906 
839 
880 
711 
635 
529 
742 
667 

657 
635 
697 
897 
.968 
896 
849 
802 
■777 
842 
684 

42 
59 
93 
103 
110 
114 
89 
79 
62 
iBfi 
70 

IfilS. . . . . 

It  •  H*  Ht  •  W 

■ 

10^   

H>  •  >  Hit  p  HT 
HI  «  ■  Hi  ■  HF 
•  'Hit  «<  W  «  • 
Hi    «    in    HI    «  W' 

1031  

1'932  ■  • » * « 
1983  

■i>B#B4ll»<*l»«*it 

•  •>•'*>«.  *•«>!■'■••'*••■■ 

•  w  * 

t  •  • 
•  «  i 

Year 

Crude  corn  oil 
(millions  of 
pmuidi) 

Refined  corn  oil 
(millions  of 
pounds) 

Stookfeod 
(tons) 

Oofn  oilf  win 

(tlHlB} 

37 
31 
38 
10 
44 
54 

40 

13 

35 
34 
42 

68 
69 
66 
58 
74 
79 
78 
72 
76 
81 
87 

497.042 
609.887 
575.890 
647,547 
668,767 
634.068 
576.121 
479.123 
642.228 
607,593 
699,033 

27.041 
29.775 
28.083 
87.527 
39.536 
27.383 
24,832 
20.828 
18.084 
22.807 
21,361 



ElKBOf  H* 

*  HI  •%  'i>  w  m  •  •  ■ 

tOdRlil  *  *  '«  «  mi  N  «  •  «  •     •  ik' 

«    H  «    •  *    H*  '*  * 

»  •  <• 

«    #    *    W    «          #    HP  « 

t  •  *  'i  • 

»  «  Hi  a  M  *  • 

Note:  Corn  sirup  used  for  mixing  is  included  in  corn  sirup  unmixed. 

Data  in  tables  9  and  10  from  Corn  Industries  Resemrch  Foundation.  New  York. 


is  stated  that  some  American  mills  had  transferred  to  foreign 
countries  that  production  which  had  previously  been  conducted 
in  the  United  States  for  shipment  abroad,  because  of  the  lower 
price  of  corn  abroad.  The  Corn  Industries  Research  Founda- 
tion states  that  entry  into  foreign  manufacture  was  a  result  of 
foreign  tariff  restrictions  and  an  effort  to  hold  business,  and 
was  not  due  solely  to  cheaper  foreign  corn.  Whatever  the  rea- 
son for  the  declne  in  exports,  the  fact  is  that  some  of  the  for- 
eign outlet  for  cornstarch  has  disappeared  and  domestic  pro- 
duction of  cornstarch  has  declined. 

Gdmpetitioii  Between  Cornstarch  and  Imported  Tropical  Starcbes 

During  the  past  few  years  cornstarch  has  encountered  strong 
competition,  both  at  home  and  abroad,  from  starch  made  f roin 
"cassava,"  commonly  known  as  tapioca.  Imports  of  cassava 
starch,  in  the  main,  come  from  Java.  They  enter  this  cottiltiT 
duty  free,  as  this  commodity  is  considered  a  food  item  rather 
than  a  raw  material  for  the  industrial  market.^" 

Til©  duty  on  other  starches  and  materials  for  starch  making  at  present  are: 
potato  dextrin,  3c  per  pound;  potato  starch,  2%c  per  pound;  all  other  starches 
not  especlnlly  proTlded  for,  l%c  per  pound. 
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Tapioca  starch,  until  recent  years,  was  used  almost  exclusive, 
ly  as  a  ''vegetaW©  glue,"  largely  displacing  animal  glue  from 
tie  pacMng  indnrtiy.  These  vegetaMe  gkes  are  used  in  large 
quantities  for  wwd  veneering  in  the  manufacture  of  furniture 
wood  panels  and  other  types  of  wood  working.  Aside  from  this 
outlet,  tapioca  starch  was  also  used  in  fairly  large  quantities 
in  the  manufacture  of  dextrin  for  postage  stamps  and  envelope 
flaps.  In  recent  years,  the  uses  of  tapioca  starch  have  heen 
expanded  to  include  explosives,  textiles,  paper  and  paper  boxes 
shade  cloth,  and  oo:nf  ectionery.  It  is  in  these  newer  mm  that 

TABLE  n-DISTMBUTIOM  OF  COHMSTABCH.  IN  POUNDS,  1984 
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TABLE  1>.^a™  OF  mP^OETS^^^^        STABCHES  AND 


1921-25  

1926-80  

1928  

1929  

1930  

1931  

1932  

1933  

li'WSNl .  #  •  If  ■« .  •  I 


laportB  of 
tropnal  itaralM 

(i,«M»»(XN»  11)1.}* 


98 

m 

176 
181 

111 
141 

m 

172 


Domestic  produc- 
tion of  cornstarch 

(1,000,000  Ibt.) 


885 
836 
875 
710 
635 
530 
740 
067 


Biiioila  of  em  starch 


(1.000.000  lbs.) 

In  peroentage  d 
lion  of  iitanili 

250 
214 

26 

.231 

28 

'23S' 

27 

154 

mm 

14 

88 

53 

10 

00 

8 

65 

•SoMWse:  Statistical  Abstract,  1938.  p.  444;  Bureau  of  Foreiim  mad  Domestic  Ck)in- 
merce,  U.  S.  Dept.  of  Commerce. 

tapioca  starch  competes  directly  with  cornstarch  and 
cornstarch  derivatives. 

Tapioca  can  be  produced  cheaply  abroad,  and  outyields  corn 
in  the  relative  amount  of  starch  produced  per  acre  of  raw  ma- 
terial. It  can  ordinarily  be  laid  down  in  the  United  States  at  a 
lower  price  than  corn.  It  is,  therefore,  in  a  favorable  com- 
petitive position  with  corn  where  there  is  no  discrimination 
against  either  product  as  a  raw  material. 

Imports  of  tropical  starches  for  recent  years  are  given  in 
table  12.  For  comparative  purposes,  exports  of  cornstarch,  in 
percentages  of  domestic  production,  are  also  shown. 

Not  all  of  the  decline  in  the  domestic  production  of  corn- 
starch shown  in  table  12  is  to  be  attributed  to  the  competition 
of  imported  tapioca.  Figure  8,  page  278  shows  that  the  decline 
in  the  production  of  cornstarch  and  other  corn  products  is  ex- 
plained by  the  decline  in  industrial  activity  that  has  taken 
place  since  192§.  Yet  imports  have  increased  and  exports 
have  decreased;  domestic  consumption  of  starch,  then,  has  in- 
creased relative  to  domestic  production  and  to  the  usual  rela- 
tion of  domestic  consumption  to  domestic  industrial  activity. 
(The  reasons  for  this  increase  are  given  below.)  What  has 
happened,  apparently,  is  that  domestic  production  has  not  re- 
ceived the  full  benefit  of  increased  domestic  consumption.  That 
is,  the  competition  of  tapioca  at  home  and  abroad  has  reduced 
the  domestic  production  of  cornstai?di,  not  absolutely,  but  rela- 
tively to  the  expansion  in  domestic  demand. 

It  is  because  of  this  situation  that  pressure  is  being  exerted 
by  the  corn  products  industry  for  a  revision  of  the  tariff  on 


itarcies  witli,  tie  object  of  hrnving  tapioea  ineloded  under  the 
heading  of  starcli.  Tiie  com,  products  industry  Is  asking  that  a 
duty  of  2%  cents  per  pound  be  levied  against  all  imports'  of 
tapioca,  the  same  as  for  potato  starch,  f his  would  offer  one 
solntion  to  the  problem,  and  it  is  possible,  since  a  5  cents  per 
bushel  processing  tax,  has  been  levied  on  corn  as^  part  of,  the 
AAA  pro'gram,  that  the  government  will  take  some  ,action 
toward  ,levying  a  special  tax  on  products  competing  with  com. 

He  question  as  to  the  effect  of  a  tariff  on  tapioca  upon  the 
utiliiation  of  com  ,and  the  price  of  corn  in  this  country  in- 
volves  some  com,plex  issues.  Som,e  of  these  ;issues  are:  What 
would  be  the  effect  on  our  exports  of  other  agricultural  prod- 
ucts.? Would  the  heneits.  be  greater  than  the  costs,  both  to 
agriculture  and  to  society  as  a  whole!  These  questions  consti- 
tute a  research,  project  in  them,8elves,  and  can  only  be  .indi- 
cated here. 

A  ,8econd  way  to  meet  the  competition  from,  tapioca  is  to 
engage  in  research  directed  tow,a,rds  (a)  a  reduction  in  the  cost 
ol  manufacturing  corastarch,  and  (b)  a  greater  utilization  of 
the  by-products  of  the  corn  products  industry  or  in  the  develop- 
ment of  new  products,  the  returns  from  which  :might  conceiv- 
ably permit  certain  reductions  in  the  price  of  starch  to  meet 
foreign  competition.  The  Com  Industries  Beseareh  Pounda- 
tion^has  recently  obtained  the  cooperation  of  a  number  of  the 
leadi,ng  American  universities  and  colleges,  as  well  as  the  ap- 
proval  of  officials  of  the  U.  S.  Department  of  Agriculture,^ 
openmg  up  a  research  program  aimed  at  tht  conversion  of 
greater  quantities  of  -  corn  ,iiito  industrial  uses. 

Comitirch  ,Dtrivativts 
'When  pure  co^mstarch  Is  heated  in  a  closed  container  in  the 
presence  of  ,an  acid,  such  as  dilute  hydrochloric,  the  resulting 
product,  after  neutraliaition  of  the  acid,  is  found  to  be  sweet 
m  taste.  If  the  chemical  action  is  halted  at  the  proper  staire 
a  sirup  (cofii  sirup)  consisting  of  dextrose,  maltose  and  dex' 
trins  m  varying  proportions  is  obtained.  If  the  chemical  action 
IS  followrf  through  to  completion,  corn  su,gar  (dextrose)  may 
be  ciystalliised  out.   This  process  is  called  the  hydrolysis  of 
cornstarch,  ,and  is  employed  by  the  corn  refining  industry  to  ' 
obtain  a  series  of  products  known  as^  cornstarch  derivatives. 


'283' 

Since  com  sirup  and  com  sugar  are  products  of  different  stages 
of  the  same  process  of  hydrolysis,  the  two  products  may  be 
discussed  jointly. 

Com  Sirup  and  Com  Sugar 

Com  sirup  is  used  principally  in  the  manufacture  of  candy, 
for  preserving  canned  f rait,  in  making  jellies  and  jams,  and  as 
a  table  sirup.  Corn  sugar  is  used  by  the  baking,  canning,  con- 
densed milk,  ice  cream,  beverage  and  confectionery  trades.  For 
the  trend  of  production  in  these  two  products  during  recent 
years,  the  reader  is  referred  to  fig.  9.  For  the  past  year,  1934, 
the  production  of  corn  sirap,  mixed  and  unmixed  together, 
amounted  to  1  billion  pounds ;  the  production  of  corn  sugar  Was 
634  million  pounds. 

The  extent  to  which  the  demand  for  these  two  products  nmy 
expand  in  the  future  depends  upon  their  ability  to  replace  cane 
and  beet  sugar;  and  this,  in  turn,  depends  mainly  upon  the 
physical,  chemical  and  nutritional  qualities  of  the  two  sugars. 
Corn  sugar  is  less  sweet  than  cane  or  beet  sugar,  having*  a  rela- 
tive sweetness  of  70  (relative  to  cane  and  beet  sugar  regarded 
as  100) .  It  wiM  require,  therefore,  1.43  pounds  of  corn  sugar 
to  equal  1  pound  of  cane  or  beet  sugar.  On  the  other  hand, 
com  sugar  is  the  most  readEy  assimilated  of  all  the  sugars 
and,  having  a  higher  osmotic  pressure  than  cane  or  beet  sugar, 
has  better  preserving  action.*^ 

The  lower  sweeteiiing  value  of  corn  sugar  is  not  in  all  cases 
a  detriment.  For  some  purposes,  indeed,  it  is  an  asset.  The 
use  of  corn  sugar  in  combination  with  cane  or  beet  sugar 
makes  it  possible  to  reduce  sweetness  in  a  product  and  stiD 
maintain  the  same  nutritive  advantages  as  before.  Candy  man- 
ufacturers, for  example,  find  that  candy  made  with  corn  sugar 
does  not  cloy  the  taste  as  quickly  as  candy  made  from  ordinary 
eane  sugar.'  Consumers,  therefore,  can  eat  more  com  sugar 
candy  than  cane  sugar  candy. 

In  nearly  all  cases  (except  for  the  baking  and  wine  indus- 
tries) a  mixture  of  corn  and  other  sugars  gives  best  results. 
The  correct  proportion  of  corn  to  other  sugar  varies  for  dif- 
ferent products.  Eecent  experimental  work  with  corn  sugar 
in  the  manufacture  of  preserves,  for  example,  shows  that  for 

,  n  Eeieiirch~  conducted  to  United  States  Bureau  of  Standards,  WaiMiiftoii* 
D.  C,  m  cBtablishment  of  dextrose  aad  leviloM  Indiiatrles. 
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€iicli  of  tlie  typee  of  ppeserws  studieii  ikem  is  a  certain  propor- 
tion between  cane  and  corn  sugar  that  will  produce  the  best 
tntlity  .product— a  product  superior  to  any  obtained  by  the 
me  of  cither  cane  sugar  or  corn  gU:gar  alone.'* 

^  'The  use  of  corn  sugar  hag  been  retarded,  in  the  past,  by  the 
fact  that  if  mm  sugar  Is  used  alone  in  presenring  fruit,  it 
crystalliies  more  easily  than  cane  sugar.  The  correct  mixture 
of  corn  and  cane  sugar,  however,  crystallizes  less  easily  than 
either  corn  or  cane  sugar  alone.  Tf  the  product  is  sold,  already 
mixed  in  its  proper  proportions,  as  preserving  sugar,  crystal- 
lliation  will  be  no  more  troublesome  (in  fact,  it  will  be  lew 
troublesome)  than  with  ordinary  cane  sugar, 

A  tentative  estimate  of  the  additional  amount  of  corn  which 
might  be  consumed  by  the  corn  reining  industry  through  an 
increase  in  the  industrial  demand  for  corn  sugar  in  the  future 
may  be  calculated  on  the  basis  of  the  figures  for  1932  sugar 
production  and  consumption"  shown  in  table  13. 

TABllil  18 — ^OlirnBD  STATES  CANB  AND  BEET'  SlTHAIl  PWAfittr-wriM 
niPOBTS  AMn  IXPORTS.  AND  CONBIMtoL™^9??™***'' 

|Mll|]oii.s  of  'pounds) 


OuCpat  of  domertie  beet  aroJuMii 


Lm:  tipirli'    ^^'f^ 


TvttH  for  d'iMMilit  raiiiiiiiiitiiiii . . 

«wiiwipw«Mi.. .  . . . . ,  ,  . . ,  —  ^^^^^    12,238 


It  is  estimated  that  of  the  total  12,238  million  'pounds  of 
sugar  eonsu»:ed  in  the  'United  States,  8,738  million  pounds 
were  used  by  homes,  restaurants,  retail  stores,  institutions,  etc., 
leaving  about  3,500  million  pounds  for  consumption  by  the  food 
industries. 

The  potential  consumption  of  bushels  of  com  can  be  com- 
puted by  applying  to  the  approximate  amounts  of  sugar  used 
by  the  individual  food  manufacturers  the  percentages  of  corn 
sugar  content  which  may  be  efficiently  employed  'in  each  in- 
dustry.'*  This  has  been  done  in  table  14, 

Tort  city.  im  «i.  nimmm&  flrSreLS^^^^^^ 

*'*%.*f*™at«»  of  the  percentage  of  cane  or  beet  sugar  replacwMe  by  corn 
gif  tr^  for  tbe  varioni  Industries,  are  supplied  by  tlie  Corn  IndmSm  mLSSSt 
JfouBdiitloii,  and  baire  been  checked  for  acc«a?f  by  1^5. 


TABLE  14— PEACmCAL  ATTAINABLE  REPLACEMENT  OF  CANE  AND  B 
SUGAR  BIT  CORN  SUGAR  IN  SPECIFIED  FOOD  INDUSTRIES 


ladiiitfy 


BakeryiHodtictB   .  . . 

Choookte,  oonfectionery  and  ohmring  giim 

Janis,  jellifii,  fruits  

Ice  cream  

Condenaed  milk    

Total  


Estimated  stigar 

conaumptioii 
(million  pounda) 


272 
1,072 
1,006 

521 

m 
m 


Imeot  replaoeable 
by 


7S 
20 
40 
20 
20 
90 


Total  r^plamniBiit 
(nillioa  fKNindi) 


SOf 
214  4 

402 
104 


1.052.3 


liiiig  1.43  lbs.  corn  sugar  for  eaeh  lb,  oane-beet  sugar  

Fotontial  «iiiwiii|)toii.of  ■com*.  


.....  1,504.8  milBon  pomids 
  60.188,0001 


» Conirerslon  basis,  28  lbs.  of  corn  sugar  per  busbel  of  corn. 

These  estimates  appear  to  err  on  the  side  of  conservatism 
rather  than  of  extravagance.  Our  estimates,  based  upon  re- 
search work  here,  run  higher  than  th^e.  We  estimate  40  per- 
cent attainable  replacement,  instead  of  20  percent,  for  bakery 
products,  and  25  percent  each  for  jamE,  jcEles,  fruits  and  ice 
cream,  instead  of  20  percent.  Furthermore,  two  new  outlets 
for  corn  sugar  have  recently  opened  up,  in  the  wine  industry 
and  the  meat  packing  industry.  The  amounts  taken  by  these 
two  industries  are  not  accurately  determinable  at  present,  but 
the  total  is  near  100  million  pounds ;  a  considerable  expansion 
in  these  two  items  is  expected  in  the  future.  The  upper  limits 
of  our  estimates  are  therefore  not  clearly  definable  until  data 
from  these  two  industries  become  available ;  but  the  lower  lim- 
its are  in  the  neighborhood  of  75  million  bushels  of  corn.  This 
is  somewhat  higher  than  the  Corn  Industries  Besearch  Founda- 
tion estimate,  61  milion  bushels,  given  in  table  14. 

It  is  possible  that  com  sugar  may  also  replace  a  small  part 
of  the  8.7  billion  pounds  of  cane  and  beet  sugar  at  present  con- 
sumed in  homes,  restaurants,  etc.  If  10  percent  were  thus  re- 
placed, that  would  require  874  million  times  1.43  pounds  of 
corn  sugar,  equal  to  50  million  bushels  of  corn.  The  likelihood 
of  com  sugar  being  thus  used  in  homes  and  restaurants,  how- 
ever, is  somewhat  problematical  at  present,  except  for  home 
canning;  so  the  possible  home  use  of  com  sugar  is  not  included 
in  the  estimates  here.  Attention  is  drawn  to  the  matter,  how- 
ever, because  of  the  large  possibilities  in  the  home  consumption 
ield  if  ways  can  be  found  for  opening  it  up. 

The  practicaly  attainable  replacement  of  cane  or  beet  sugar 
by  com  sugar,  exclusive  of  the  home  demand,  is  therefore  be- 


m 


twmm  fiO  and  75  milliion,  bwlelg  of  com.  TMs  ;is  ^  percent  of 
m  aTcmge  eon  crop. 

What  are  llie  barriers  wMch  prevent  tlie  attainable  con- 
sumption of  corn  sugar  in  tlie  food  indnstries  from  being 
reached!  .Apparently,,  corn  sngar  has  qualities  which  com- 
mend it  to  industrial  food  purposes;  the  cMef  obstacle  to  its 
use  is.  that  its  qualities  have"'  only  recently  been  given  specific 
legislative  reco^gnition.  Previously,  manufacturers  were  com- 
peled  to*  state  on  the  labels  of  their  products  if  corn  sugar  or 
glucose  was  a  constituent.  The  implication  of  this  was  dis- 
piiraging.  In  1930,  however,  in  recognition  of  the  good  quali- 
tlet  of  corn  sugar,  this  regulation  was  repealed  by  the  secre- 
tary of  agriculture,  and  corn  sugar  was "  put  legally  on  an 
■equality  with  cane  and  beet  sugar.  Educational  work  is  now 
■required  to  bring  to  the^attentiou  of  manufacturers  the  specific 
uses  in  which  corn  sugar  is  advantageous. 

ProUeifis  Kesul^tiiig  from  Rtplacenieiit 

The  partial  replacement  of  cane  and  beet  sugar  by  com  sugar, 
however,  is  Bkely  to  create  at  least,  two  problems.  .First,  there 
:is  the  danger  of  causing  serious,  ecoiimic  disturbances  in  the 
domestic  cane  and  sugar  beet  industries.  This  problem  is 
U8u.aly  dismissed  by  advocates  of  the  corn  sugar  pro^gram  by 
assum,ing  that  the  entire  substitution  of  sugar  wiE  take  place  .in 
the  .imports  of  cane  sugar.  There  is  no  basis  to  support  this 
contention,  unless  im.port»  were  restricted  by  legislative  action; 
and  it  is  not  clear  that  this  action,  with  all  its  ramifying  effects, 
would  be  desirable.  The  m,ore  reasonable  belief,  therefore,  is 
that  both  the  domestic  sugar  producer  and  the  sugar  importers 
would  be  affected.  The  question  needs  extended  study. 

Th.e  -second  question  is,  would  there  be  a  ready  market  for 
.the  'disposal  of  the  resultant  by-products,  com  oil  and  stock 
feeds,  ■obtained  in  the  processing  of  the  additioiii.'' amount  of 
com  required. to  obtain  the  necessary  corn  sugar? 

Con.  OM 

.Approximately  1.5  pounds  of  com  ■oil  .and  15  pounds  of  stock 
feeds.  arC'  obtained  from  each  bushel  of  corn  processed.  An  in- 
crease of  about  75  miHion  bushels  in  the  com  grindings  of  the 
corn  refining  industry  would  be  roughly  equal  to  the  present 
total  corn  consumption  of  this  industry.  The  result  of  such  an 
increase  would  be  that  ■the  current,  outlets^  .for  com  oil.,  .and 
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slock  feed  would  have  to  expand  in  like  proportion,  or  new 
outlets  would  have  to  be  found  for  these  by-products. 

Figure  9,  showiiig  the  annual  distribution  of  corn  products, 
gives  the  production  record  for  corn  oil,  both  crude  and  re- 
fined, for  the  period  1924  to  1933.  The  average  annual  pro- 
duction of  crude  and  refined  corn  oil  is  about  115  million 
pounds  ;  about  70  percent  of  the  total  production  is  refined, 
and  the  remainder  .is  sold  in  the  cmde  form..  The  refined 
product  is  used  in  the  manufacture  of  salad  oils,  dressings,  com- 
pounds and  vegetable  shortenings.  The  crude  is  disposed  of  in 
L  manufacture  of  soap  and  .^ii^eous  products,  (dyes, 
paints,  varnishes,  greases,  oUclotl,  "Hi.) 

DoubEng  the  present  production  of  com  oE  would,  undoubt- 
edly, have  some  effect  upon  cottonseed  oil,  since  the  uses  of 
these  two  products  are  practically  identical.  It  would  appear, 
however,  from  a  recent  study  conducted  at  Iowa  State  College 
with  reference  to  animal  and  vegetable  fats  and  oils^^  that  the 
use  of  corn  oil  could  be  doubled  without  creating  any  serious 
economic  disturbances  in  the  vegetable  oil  market.  Cottonseed 
oil  easily  dominates  in  this  field,  contributing  over  90  percent 
of  the  total ;  com  oE  ranks  second,  with  7  percent. 

Stock  Feed 

.An  increase  in  consumption  of  corn  by  the  com  refining  in- 
dustry of  about  75  million  bushels  would  not  actually  relieve 
the  market  of  that  amount,  since  about  15  pounds,  or  nearly 
30  percent,  of  each  bushel  of  corn  finds  its  way  back  to  the 
farm  in  the  form  of  various  commercial  feeds.  The  extent  of 
the  problem  of  disposal  of  this  feed  depends  chiefiy  upon  the 
price  asked  for  it.  A  large  potential  market  in  the  eastern 
dairy  states  obviously  exists  and,  if  the  price  were  right,  might 
naturally  be  expected  to  absorb  large  quantities;  this,  how- 
ever, would  he  at  the  expense  of  the  present  consumption  by 
this  territory  of  com  and  other  feeds  shippd  from  the  Corn  Belt 

Dextrin. 

One  important  derivative  of  cornstarch  has  not  yet  been 
mentioned,  and  that  is  dextrin.  Heating  starch  changes  its 
physical  characteristics  and  produces  a  series  of  products  called 
dextrins,  which  possess  certain  adhesive  properties.   They  are 

«8chlckele.  R.  and  Schultz,  T.  W.,  Competitive  Poiltion  of  Lard  in  the  Mar- 
ket of  Animnl  and  VegetaMe  Fats  and  Oils,  Iowa  Agr.  Bxp.  Sta.,  KCs.  Bui.  171* 
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mmd  cliwij  m  a  siibstitute  for  gB,ms  ancl  for  stiffeniBg  fabrics. 
.Prodttction,  ol  dextrin  in  1924  amounted  to  abont  42  million 
:poiind8,  md.  inereascd  steadily  'thereafter  to  reack  115  million 
pounds  in  1929.  Since  1929,  tbe  mannf acture  of  dextrin  bas 
inetnated  in  response  to  inctnationg  in  business  activity.  Im- 
proved economic  conditions  during  1934  brought  the  total  up 
from  the  low  point,  62  million  pounds  in  1932,  to  70  million 
pounda  in  1934.  (-See  ig.  9.)  The  prospects  for  an  expansion 
of  'the  preiemt  demand  for  dextrin  are  favorable,  in  view  of  ■■the 
many  .industries^  using  this  product.  The  corn  'refining  industry 
faces  the  competition  of  the  tropical  starches,  however,  which 
are  better  adapted  than  cornstarch  for  the  manufacture  of 
some  (though  not  all)  types  of  dextrin. 

INDUSTKIAL  ALCOHOL,  DISTILLED  SPIRITS,  AND 

L-JifKlSfAJL  JJIij'V  AK.il  Ijno 

INDUSTRIAL  ALCOHOL 

The  ^possibility  of  converting  corn  .into  alcohol  for  industrial 
and.  beverage  purposes  has  attracted,  a  good  deal  of  attention 
in.  recent  years.  Industrial  alcohol  is.  one  of  the  m.ost  important 
'Chemicals  (quantitatively  .speaking)  used  in  industry.  'The 
peak  of  production  of  industrial  alcohol  was  reached  in  1926 
and.  touched.  agai.n  in  1929,'  when  2<M)  million  gallons  were  pro- 
duced in  the  United  States.  Since  'that  time,  production  has  de- 
clined, mder  the  'infiuence  of  the  recent  depression,  to  116  mil- 
lion gallons  in  the  year  ended  June  30, 1933.'* 

Most  of  the  industrial  alcohol  is  made  from  molasses,  a  waste 
product  of  the  sugar  industry.  In  1932-33,  83  percent  of  the 
industrial  alcohol  in  the  United  States  was  manufactured  from 
molasses.'  In  the  same  year,  9.70  percent  was  made  synthet- 
ically, and  4.13  percent  'was  made  from  grains,  'The  'remaining 
3.17  'percent  'was  made  'from,  grain— molassea— chemical  mix- 
"tnres  and  other  raw  'materials. 

The  Competitlfiii  Between  Molasses  and  Com  At  a  Raw 
IhSatcrial  for  .Industri'Sl  AlcO'tml^''*^ 

Before  1918,  a  number  of  alcohol  plants  in  this  country,  lo- 
cated in  Illinois,  Indiana  and.  Ohio,  were  producing  alcohol 

••Statistiei  Comeeralnf  IntoxleatlBf  .L.l<|ii(m,  Bmreau  of  'Industrial  Alcoboi 
0ii.lteii  Statet  Treasmrf  Dipt.,  Dec.  WSS,  p.  24.  |. 

"  Tlil.8  ieclion  It  adaptei  from  "'Tke  Use  of  Alcoliol  tn  Motor  Fuels,"  imif  ress 
Reports  Miis.  3  and  9,  Iowa  State  Collefe.  ni.Tis.ioii.s  of  Indii.stria.l  Selence,  Bn- 
fi.n<nrlii.c  aai.  .Acrlcii.ltnnil.  .BcoBvinlcs.  lltt,  Mlneoffraplied. 
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irom  cereais,  principauy  corn,  oariey  ana  rye.  me  outpui  oi 
these  plants  was  of  great  importance  during  the  World  War. 
jjurmg  mis  Mine  mere  was  consiaeraoic  expansion  in  me  wnoie 
industry,  the  greatest  expansion  taking  place  in  the  plants 
along  the  Atlantic  seaboard  which  used  blackstrap  molasses 
rather  than  cereals.  At  the  close  of  the  war,  the  potential  pro- 
auciion  was  m  excess  oi  me  aemana  lor  inaiisi«riai  aiconoi, 
"whkch  "waS'  now  the  only  outlet  for  this  material.  The  compe^ 

Mr  I* 

cause  the  molasses  plants  could  produce  alcohol  at  a  lower  cost 
than  could  these  grain  alcohol  plants.  Until  prohibition  was 
repealed,  only  one  or  two  of  these  grain  alcohol  plants  were  still 
in  operation,  and  these  for  only  a  part  of  the  time.  There  is 
stiE  a  smal  demand  for  grain  alcohol,  although  this  may  now 
contain  49%  alcohol  made  from  molasses  and  only  51  made 
from  grain.  A  few  users  of  alcohol  prefer  grain  alcohol  to 
molasses  alcohol.  The  perfume  industry  is  an  example.  Per- 
fumers prefer  to  use  grain  alcohol  because  it  leaves  less  ob* 
jeetionable  odor  after  evaporation. 

The  plants  for  the  production  of  alcohol  from  molasses  are 
located  along  the  seaboard  in  Baltimore,  Philadelphia,  New 
York  and  Boston,  New  Orleans  and  San  Francisco.  These  lo- 
cations were  chosen  because  the  molasses,  produced  mainly  in 
Cuba,  Louisiana  and  Porto  Mco,  could  be  brought  to  the  plants 
in  tank  steamers  with  a  minimum  transportation  charge. 

Since  molasses  is  a  waste  by-product,  it  wil  be  sold  at  any 
price  which  will  pay  a  little  more  than  the  cost  of  handUng 
and  transportation.  The  price  of  molasses  on  the  Atlantie  sea- 
board during  the  past  10  years  has  varied  from  as  low  as  3 
cents  to  as  high  as  12  cents  per  gallon.  In  general,  this  cost 
has  been  very  nearly  the  price  of  corn  on  the  Chicago  market, 
ealeulated  on  an  efuivalent  carbohydrate  basis.  The  produc- 
tion of  alcohol  from  molasses  is  relatively  inexpensive,  since 
little  processing  of  the  molasses  is  required  prior  to  fermenta- 
tion. 

Table  15  shows  that  corn  at  25  cents  a  bushel  is  about  equiva- 
lent (in  the  manufacture  of  alcohol)  to  molasses  at  5  cents  a 
gallon ;  corn  at  20  cents  is  equivalent  to  molasses  at  4  cents  per 
galon. 
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TmiM  li-P10DUCTl:0N^C0WS  FIB  GALLON  OF  ALCOHOL  :ifADI  FMOM 

GOBN  AND  MOLASSES** 


Oorn 

MolaiHi 

20o  per  bu. 

25e  per  bu. 

4o|W|aL 

5o  per  gal. 

Raw  nste rial  cost.  , 

BsT'liv  and  ebeinicab  for  fanemta- 

.OB 

.10 

.0050 

.0050 

.lot 

.0050 

'OOBTCnioili  MMt^a  <■••••••*•.>..  t » . , 

.tail 

.IW4 

•1001 
..1054 

.1130 
.0700 

.1400' 
.0700 

.1070 
.0700 

Cibidit  by-prwliiflta..  

.0171 

.1830 

.2100 

.... .  f . . .... 

.2170 

*  *    W   «  *   f.  «■  H»  t    •  • 

Qui  JfUt  lllllMt*  • « • « •  •••••••<• 

.1884 

.1044 

.1830 

mini 

.2370 

«»•  *'Ctai:»trrf«  total  fmbarj  txpense.  insurance,  depreoktliiil  and 

'OirariiMui.  but  DOES  NOT  taelide'  .aelUits  toptnae  and  cost  of  denaturiaatiiiii,  'WMeh. 
afmwtlta  U  ateiit  i%e  p«r  falloa  for  complettly  denatured  formula. 

'■T![?!?*»**JF««S»'  About  Indaatdal  Alcohol"  Cbenical  and  MetallurEioal 

.BngliiiMtliW.  M<anb.  toto,  ¥ot.  »,  ».  110. 

In  tie  past,  'sroimai'  'hw  kad  a  competitive  advantage  over 
eorn.  The  average  Doe.  1  lam  priee  of  com  in  Iowa  from 
1922  to  1929' waS'  66  cents.  On  'the  basis  of  'the  method,  of  cal- 
calation  given  ah©ve,  the  cost  of  producing  com  alcohol  would 
have  been  approjomately  33%  cents  per  gallon.  For  the  same 
period  'the  price  of  molasses  averaged  abont  8  cents  per  gallon, 
c.  i  f.  'North  Atlantic  port.  The  cost  of  alcohol  from  molasses 
on  the  same  basis  as  the  calculation  of  com  would  have  been 
27%  cents  per  gallon.  The  differential  in  favor  of  making  al- 
cohol from^  'molasseS'  rather  'than  com  was,  therefore,  5  cents 
a  gallO'U. 

One  other  competitive  raw  material  for  industrial  alcohol 
remain  to  be  considered.  A  small  amount  of  the  alcohol  pro- 
duced in  this  country  is  now  being  made  synthetically  from 
ethylene  at  a  plant  in  West  Virginia.  This  industry  was  started 
in  1930  and  during  the  irst  year  produced  about  4  million  gal- 
Ions  of  alcohol,  about  5  percent  of  the  ethyl  alcohol  sold  during 
'that  year.  .Although  this  is  a  'new  industry  in  th.is  country^ 
alcohol  was  produced  by  this  method  in  Germany  and  in  Eng. 
land  as  early  as  1921.  It  is  stated  that  the  capacity  of  the  West 
Virginia  plant  will  be  about  6  million  gallons  of  alcohol  an- 
'nually.  The  cost  of  production  in  the  English  process.  w:as 
estim,ated  at  30  cents  per  gallon.  It  is  estimated  that  the  cost 
in  this  country  is  about  '27  cents  'pcr  gallon  at  the  present  time 
and  that  future  .improvements  m,ay  lower  'this  to  24  cents. 
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TABLE  10— €BAIN  USED  IN  BREWING  AND  DISTILLING 

(In  lOOO'a  of  bu.) 


'Year 

Brewing 

Distilling; 

ni3 

79.173 
80,221 
71,760 
67,874 
91.846 

26,694 

33.554 
30,356 
18,854 
39,272 
40.212 
16.426 
4.574 

1914... 

101.5.... 

liie.... 

1117.... 
1»18  ... 
1»I9.... 

Corn,  of  course. 

was  only 

one  of  the 

irrains  i 

ised.   In  1917  the  brewing  and 

diBtilline  Industi-y  consumed  84  million  bushels  of  com.** 
■*The  figures  in  this  paragraph  are  taken  from  "Statistics  Concerningr  Intoxicatiiiff 


Liquors,"  Bureau  of  Industrial  Alcohol.  U.  S.  Treasury  Dept.,  Dec.  1933.  p.  62. 


Bistilled  Spirits  and  Cereal  Beverages 

During  the  years  just  before  and  after  the  advent  of  pro- 
hibition in  1918,  the  amounts  of  grain  of  all  kinds  used  annually 
in  the  United  States  in  brewing  and  distilling  liquor  were  as 
shown  in  table  16.  This  is  about  1.3  percent  of  an  average  crop. 
After  prohibition,  the  amount  legaEy  consumed  dropped  off 
sharply  to  4  million  bushels  in  1919,  t  miUion  bushels  in  1925, 
and  6  million  bushels  in  1933. 

There  was  some  feeling,  in  1933,  that  the  repeal  of  prohi- 
bition would  open  up  a  large  outlet  for  grain  and  help  agri- 
cultural recovery.  The  statistics  given  above  show  how  vain 
was  this  hope.  The  production  of  grain  in  the  United  States 
runs  weU  over  5  billion  bushels  annually.  The  legal  consnmp- 
tion  of  grain  by  the  brewing  and  distilling  industries  in  the 
peak  year,  1917,  was  132  million  bushels.  This  is  about  2.5 
percent  of  the  total  production  of  grain.  Prohibition  cut  the 
legal  consumption  of  grain  sharply,  but  how  much  it  affected 
illegal  consumption  is  not  known.  A  return  to  full  pre-prohi- 
bition  consumption  would  probably  increase  the  demand  for 
grain  only  1  or  2  percent.*** 


«*  The  smallness  of  the  extent  to  which  the  brewing  and  distilling  Industriea 
can  expand  the  demand  for  grain  has  been  emphasized  by  the  brewers  them- 
ielvea.  Their  testimony,  given  Just  before  the  passage  of  the  18th  amendment, 
ffollowt: 

"Headed  by  Gustave  Pabst,  a  delegation  representing  the  brewers  of  the 
United  States,  was  heard  today  by  the  senate  agriculture  committee  on  Senator 
Oronna'a  bill  to  forbid  the  manufacture  of  grafn  into  alcoholic  liquors  during 
the  war.  The  actual  amount  of  grain  used  In  brewing,  princlpallv  barley, 
they  told  the  committee,  rcpijipits  less  than  three-quarters  of  l  percent  of  all 
the  grain  produced  in  the  ISSIIed  States,  and  In  addition  to  that  the  barley 
Died,  they  said,  is  not  a  staple  human  food,  here  or  abroad.  The  amount  of 
land  required  to  raise  all  the  gral  i  used  in  brewing  in  the  United  States,  the 
committee  was  told,  is  teas  than  seven -one-hund red ths  of  1  percent  of  the  total 
of  all  the  agricultural  lapd  In  the  country.  From  these  figures,  the  brewers 
argued  that  the  brewing  industry  was  too  small  a  factor  to  be  considered  in 
fli«  food  'Gonienration  pro.frani."  'CDes  Moines  Register,  WSL) 
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FOmiB:LE  NBW  USB8  FOR  CORN 
A  NATION,jyL'  CORH-ALCGHOL  MOTOR  FUEL  PROGRAM 

Tim  suitability  of  alcoliol  for  um  m  internal,  combustioii  eii- 
gineg,  especially  those  of  tie  Hgli  comppeBsioii,  'type,  has  been 
demonstrated  by  many  tests  eondueted  bere  and  abroad.  As  a 
natural  consequence,  the  utiliaation  of  agricultnral  wastes  and 
snrplus  prodnets  in  tbe  mannfactnre  of  alcohol  to  blend  with 
motor  fnel  has  frequently  been  advanced  as  a  means  to  in- 
crease: the  income  of  the  Americaii  farmer. 

Advocates,  of  com,  alcohol 'for  fnel  puppo,ses  have  recom- 
mended that  a  mixture  of  10  percent  alcohol  and  90  percent 
gasoline  be  nied  in  place  of  straight  gasoline.  The  universal 
nse  of  a  10  percent  com-alcohol  blend  in  the  United  States 
would  conceivably  provide  an  ontlet  for  600  million  bushels 
of  corn**,,  or  23'  percent  of  the  average  com  crop  for  the  10- 
year  period,  1924-33.  The  magnitude  of  such  a  flan  warrants 
careful  attention  to  its  possibilities. 

The  Department  of  Agriculture  estimates  that  with  corn  at 
60  cents  per  bushel  and  gasoline  at  13  cents  per  gallon,  the  nse 
of  a  2  percent  blend  would  add  about  %  cent,  whEe  the  nse 
of  a  10  percent  blend  would  add  about  2  3-5  cents,  per  gallon, 
to  'the  co,st.  of  motor  fuel.** 

The  proposed  fuel  possesses  certain  advantages  over  straight 
gasoline.  These  advantages  are  :  (a)  Reduction  of  '*knock- 
■iiigi"  (b)  good  top-gear  performance,  especiaEy  in  hill-climb- 
ing, (c)  im,proved  acceleration  at  low  speeds,  (d)  'increased 
mileage  on  short  runs  because  of  better  volatility  characteris- 
tic! ,of  the  fnel,  (e)  cooler  operating  engine,  particularly  no- 
ti«:iiie  in  air-cooled  en,gin,es,  and  (f )  ,less  formation  of  carbon 
,8nd  gummy  deposits,** 

^The  excellent  engineering,  physical  and  chemical,  properties 
of  the  blended  fuel  have  led  some  to  belevc  that  it  affords  a 
■solution  to  the  problem,  of  low  agricultural,  prices.  Such  ob- 


«I,ra  WSZ  cfmsnmptton  #f  pnoline  In  fk«  Ualteil  State*  W  'motor  Teltt^ 
,«iii,#iiiitf!d  t©  Ujm  million  fifloni.,  (U.  8.,,,'n.  A.  ¥ wbool  of  JMptegltmra  im 
m.  Wk}  In  ,a  more  normal  jmw  consaBptt,on  would  run  ilfhw.  If  a  Milfoil 
'ffnlloBi  wort  mHk  and  10  percent  of  tWt  ,im,onnt  w«fo  corn  alcohol,  that  would 
oin  for  'l.i  Wtlloii  gallons  of  com,  alcohol.  The  proilnctl,on  of  Ui  bUilon 
.gallou  of  com  ,aieohol  would,  ;nMinlr«  AMI  million  hnsMt  of  corn. 

«1f.  S.  B.  A.,,  Snate  Boemntiit  Vm  of  Alcohol  f^os  Wmm  Brodmcti  In 
Motor  Ftel.  May  1.  l«. 

■'»ltt:t«in«it  of  Prof.  L.  T.  Brown.  'Mochantcal  ^Itajfliioeclnf  'l)m,rtin«nt, 
Iowa  State  Collet  %  tesed  mpon  reteareb  'worfc  'Condncted  at  Iowa  ftata  €01- 
l«f«:  and  ,aliroa:&. 
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servers,  however,  have  not  squarely  faced  some  economic  diffi- 
culties that  require  solution  before  a  corn-alcohol  program  can 
be  successful. 

Bconomk  Difficulties 
The  program  faces  two  major  economic  diffienlties.  In  the 
first  place,  there  is  not  sufficient  evidence  that  the  public  will 
pay  a  premium  of  2  to  3  cents  a  gallon  for  this  new  fuel  The 
fuel  may  not  be  able  to  sel  on  its  own  merits,  if  it  costs  between 
2  and  3  cents  more  than  straight  gasoline.  Even  if  it  does  sell 
on  its  own  merits,  it  may  not  be  used  very  extensively ;  preminm 
fuels  constitute  only  a  relatively  smaE  element  in  our  total  fuel 
consumption. 

In  the  second  place,  it  is  not  certain  that  all  the  "com  alco- 
hol*' would  be  made  from  corn.  The  assumption  is  usually 
made  that  corn  would  be  the  sole  raw  material  employed.  This 
assumption  may  well  be  questioned.  Under  present  competi- 
tive conditions,  molasses  would  be  a  more  suitable  raw  mate- 
rial ;  even  synthetic  alcohols  might  prove  to  be  cheaper  to  pro- 
duce than  corn  alcohol.  About  85  percent  of  the  present  out- 
put  of  alcohol  is  obtained  from  molasses;  about  10  percent  is 
produced  by  the  synthetic  process  and  only  3.75  percent  is 
produced  from  grain.**  Most  of  the  molasses  is  obtained  from 
Cuba,  which  is  one  of  onr  best  foreign  customers  for  lard. 
Tariffs  reducing  imports  from  Cuba  would  reduce  our  exports 
to  Cuba,  lard  among  them.  Even  if  molasses  imports  could  bi 
effectively  controlled  by  legislative  action,  the  domestic  cane 
sugar  industry,  of  which  molasses  is  a  by-product,  would  be 
spurred  to  convert  this  by-product  into  alcohol.  At  the  pres^ 
ent  time,  not  only  molasses  but  cassava  is  offering  serious  com- 
petition  to  com  in  the  starch  industry ;  they  would  do  the  same 
m  a  **corn  alcohol*'  industry. 

Part  of  the  initial  benefits  to  be  obtained  by  corn  producers 
from  such  a  program  would  be  offset,  apparently,  by  the  effects 
of  the  disposal  of  the  by-products  produced  in  the  manufacture 
of  alcohol.  About  1%  pounds  of  com  oil  and  15  pounds  of 
stock  feed  are  obtained  per  bushel  of  com  converted  into  alco- 
hol. If  600  million  bushels  of  this  grain  were  to  be  utilized 
eventually  in  the  production  of  alcohol,  about  900  million 
pounds  of  corn  oil  would  have  to  be  disposed  of  in  the  vegetable 
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oils  tad  fats  martot,  wMle  abomt  4.5  milion  tons  of  stock  feed 
weiiH,  be  rctiiinied  to  the  farm. 

Since  corn  oil  is  nsed  for  the  same  pnrposes  as  cottonseed 
oi,  the  latter  might  be  expected  to  decline  proportionately 
more  in  price  than  other  less  competitive  oils.  A  large  part  of 
both  cottonseed  and  corn  oil  production  wonld  probably  flow 
to.  the  channels  now  served  by  lard,  with  a  consequent  unfa- 
vorible  elect  npon  lard  prices  also.  Packers,  in  that  case, 
wonld  pay  less  for  hoip  than  formerly;  the  extreme  lard  type 
'hog,  especially,  wonld  be  pcnaliied  heaviy. 

Disposal  of  the  large  quantity  of  stock  feed  which  wonld  be 
avaiable  might  not  be  a  very  serious:  problem,.  A  large  po- 
tential market  eatists  in  the  eastern  dairy  states  and  .in  the 
normaly  deicit  corn  areas  bordering  on  the  Corn  Belt.  The 
presence  of  large  quantities  of  this  'Commercial  feed,  however, 
would  have  a  depressing  effect  upon  grain  prices. 

Ctom  alcohol,  therefore,  is  in  a  rather  weak  economic  posi- 
tion. The  sellers  of  the  alcohol  would  have  to  meet  the  com- 
■p«tition  of  the  cheaper  and  only  slightly  inferior  product,, 
straight  gasoline.  -And  some  buyerS'  of  raw  material  to  make 
the  alcohol  would  probably  prefer  to  use  other  materials- 
molasses,  minerals,  or  cassava— rather  than  coriL. 

Taxes  and  Tariffs 

Some  advO'Cat«  of  the  corn-alcohol  pro^gram  meet  these  two 
major  difficulties  by  a  simple  proposal  They  propose  to  (1) 
enforce  the  :Bale  of  IhO'  Mended  fuel  by  putting  a  3-eent  tax 
on  straight  gasoline ;  and  (2)  enforce  the  use  of  com  as  a  raw 
material  for  the  alcohol  by  tariffs  on  imports  of  other  raw  ma- 
terials, and/or  legal  oompulsion  on  the  alcohol  manufacturers 
to  use  only  com. 

These  proposals  do  not  settle  the  difficulties;  'they  simply 
.raise  new  ones.  Consumers  of  gasoline,  including  farmers, 
would  object  to  legislation  which  would  compel  them  to  pay 
2  or  3  cents  more  per  gallon  for  fuel;  and  being  numerous, 
they  would  probably  resist  such  a  proposal  effectively.  Pro- 
ducers  of  other  raw  materials  would  also  object,  asking  why 
producers,  of  com,  should  be  favored  over  them.  ,And  inally, 
alcohol  manufacturers  would  be  hesitant  to  erect  the  new  plants 
mieied,  to  m«uf acture  the  .alcohol  from  com,  if  'the  product 
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produced  in  such  plants  depended  upon  taxes,  tariffs  and  other 
political  devices  for  its  use  and  sale.**  It  is  a  question  whether 
a  corn  alcohol  program  that  could  not  run  on  its  own  merits, 
but  had  to  be  supported  at  both  ends,  and  would  be  crippled 
if  either  support  were  removed,  would  attract  the  necessary 
capital  into  the  business. 

The  fundamental  difficulty  in  the  corn-alcohol  program  is 
that  corn-alcohol  at  the  plant  costs  several  times  as  much  as 
gasoline**  at  the  refinery.  This  difficulty  may  be  solved,  even- 
tually by  (a)  reductions  in  the  costs  of  corn-alcohol  produc- 
tion, or  by  (b)  a  rise  in  the  price  of  gasolne*^  owing  to  ap- 
proaching exhaustion  of  petroleum  supplies.  There  is  need  for 
research  into  the  costs  of  corn  alcohol  production,  so  that  if  the 
supply  of  petroleum  should  begin  to  diminish  in  the  near  fu- 
ture, the  corn  alcohol  industry  would  be  in  the  best  position 
to  be  launched. 

The  economic  difficulties  confronting  the  corn  alcohol  pro- 
gram are  not  insuperable.  They  do  necessitate,  however,  an 
extensive  program  of  further  chemical,  engineering,  and  eco- 
nomic research  before  they  can  be  solved.  This  program  would 
be  strengthened  by  the  building  of  an  experimental  corn-alco- 
hol plant  in  the  heart  of  the  Corn  Belt,  subsidized  by  federal 
funds,  and  operated  in  close  conjunction  with  establshed  fa- 
cilities for  chemical,  engineering  and  economic  research.  The 
operation  of  such  a  plant  would  throw  many  of  the  problems 
and  the  benefits  of  a  corn-alcohol  program  into  sharp  focus; 
and  this  would  expedite  the  solution  of  the  problems. 


«Tlie  existing  alcohol  mannfactiirlng  plant  capacity  &hme  past  maximum 
commercial  requirements  would  not  be  sufficient  to  meet  more  than  1  percent 
of  the  total  additional  new  demand.  Aside  from  the  difficulty  of  attracting  cap- 
ital. 2  or  3  years  would  nrohahly  be  required  before  the  additional  piant  ca- 
paclt/  could  be  deveiopeu  to  provide  sufficient  alcohol  for  a  10  percent  motor 
fiel  blend. 

«  The  cost  of  corn  alcohol  at  the  plant  is  shown  In  table  14  to  be  20  cents 
per  gallon,  with  corn  at  25  cents  per  bushel.  The  price  of  gasoline  at  the  re- 
finery  in  Texas  and  Oklahoma  in  January,  1935.  averaged  4.4  cents  per  gallon. 
(U.  S.  D.  L.  Bureau  of  liabor  Statistics  monthly  bulletin,  Wholesale  Prloes, 
lanuary  1935,  p.  22.) 

«» In  European  countries  the  price  of  gasoline  is  much  higher  than  it  is  in  this 
country.  This  (along  with  the  desire  to  be  self-sufficient  In  case  of  war)  Is 
one  of  the  basic  factors  contributing  to  the  wide  use  of  alcohol  blends  Im  some 
European  countries. 
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